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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is image projection equipment which projects an image on a screen by the 
projector, Image projection equipment which has the function which photos especially a test image with a camera and 
amends distortion automatically about the image projection approach and the record medium which recorded the image 
projection program, The image projection approach, And it is related with a record medium. 
[0002] 

[Description of the Prior Art] In recent years, use of the image projection equipment which presents the image by the 
projector is increasing. For example, the presentation equipment using Note PC and the projector of a mobile 
application is begun, and there are high presence equipment which used an unit or two or more projectors for the wide- 
field-of-view screen, offer equipment of the VR environment using a multiple screen and a projector which are 
represented by CAVE of University of Illinois, etc. With the presentation equipment of a mobile application, a screen 
and a projector are installed only at the time of use, there are many gestalten collected after use and the simplicity of 
installation is called for from the application. However, the screen of the temporary mold used in such an environment 
needs fine installation tuning, in order to project the image which is easy to generate slack and does not have distortion. 

[0003] Moreover, with the equipment using a wide-field-of-view screen or a multiple screen, a standing screen is used 
in many cases. In this case, the configuration of a screen is the curved surface of the spherical surface, a cylindrical 
shape, etc., or a core box in many cases, and the activity which installs a screen in the configuration and location as a 
design the first stage is needed. Moreover, with the image presentation equipment using two or more projectors, the 
installation which adjusts a projector, the installation location of a screen, etc. is especially needed so that the image of 
each projector may be well connected on a screen. Moreover, **** of the screen by aging, property change of a 
projector, and the periodical maintenance that adjust a location gap etc. are needed. As for these activities, time and 
effort also requires an expert, and facilitation of these installation activity is called for. There are the equipment and the 
"image projection equipment" (JP, 10-20083 6, A) which have the function which amends distortion automatically by 
mitigating conventionally the distorsion of projected image projected on a screen by photoing a test image as an 
example which achieves facilitation of installation using a camera. 

[0004] Hereafter, the conventional example of the above 1st is explained, referring to a drawing. Drawing 2 is the 
block diagram of the image projection equipment which is the 1st conventional example. In drawing 2 , the screen with 
which 101 projects an image, and 102 A test image, The pattern generating circuit where 103 generates the test image 
102, the D/A conversion circuit by which 104 changes a video signal into an analog signal from a digital signal, The 
projector to which 105 projects an image on a screen 101, the camera with which 106 photos the test image 102, The 
circuit changing switch with which 107 changes the video signal of a camera 106, and the video signal from the 
outside, The A/D-conversion circuit where 108 changes a video signal into a digital signal from an analog signal, The 
pattern extract circuit where 109 extracts the image data of only the test image 102, CPU to which 110 calculates the 
amount of distortion amendments, the memory 1 1 1 remembers the amount of distortion amendments to be, the circuit 
changing switch with which 1 12 changes a video signal, and 1 13 are distortion amendment circuits which amend a 
video signal. 

[0005] In the conventional example of the above 1st, the thing of the following [ an example ] is indicated about the 
detail actuation. In the 1st conventional example, there are rectangles, such as a square and a rectangle, that what is 
necessary is just two segments which have the same die length put in order by the upper and lower sides or right and 
left as a test image. As arrangement conditions for each equipment, although the normal of a screen and the optical axis 
of the lens of a projector do not need to be parallel, it is necessary to make the normal of a screen, and the optical axis 
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of a camera parallel in the 1st conventional example, moreover » this ~ in the example of the 1st conventional 
example, if the angle of the optical axis of a projector and the normal of a screen to make is smaller than the angle of 
the optical axis of a camera, and the normal of a screen to make, it is said that the fixed amendment effectiveness is 
acquired. 

[0006] Drawing 3 is the flow chart of the 1st whole conventional example. Drawing 4 is drawing explaining the test 
image before and behind amendment of the 1st conventional example. 

[0007] First, the pattern generating circuit 103 generates the square test image 102, and this test image passes through 
the distortion amendment circuit 1 13 by the changeover switch 112 and no processing, and is projected on a screen 101 
by the projector 105 via the D/A conversion circuit 104 (step S101 of drawing 3 ). If the optical axis of a projector 105 
and the normal of a screen 101 have shifted at this time, as shown in drawing 4 (a), the projection image to the screen 
101 top of the above-mentioned test image 102 will deform into a trapezoid configuration. Next, with the camera 106 
turned to the screen 101, the test image 102 which carried out [ above-mentioned ] deformation is photoed, and it is 
inputted into the pattern extract circuit 109 via the A/D-conversion circuit 108 (step SI 02 of drawing 3 ). In the pattern 
extract circuit 109, the image data of only the test image 102 is extracted, the deformation amount of the test image 102 
and the amount of amendments for amending distortion are calculated by CPU 1 10, and amendment data are 
memorized in memory 111. (step SI 03 of drawing 3) . 

[0008] Next, count of a deformation amount of this step SI 03 and the procedure of generation of amendment data are 
explained. Drawing 5 is a flow chart which shows the flow of processing including count of the 1st deformation 
amount, and generation of amendment data. From the ratio of the surface of the test image 102 and the difference of 
the die length of the lower side which were extracted, and spacing of this surface and the lower side, the variation per 
unit interval in the vertical direction on the above-mentioned screen 101 of the above-mentioned test image 102 is 
calculated, and it considers as the deformation amount of the vertical direction (step SI 03-1 of drawing 5 ). Similarly, 
from the ratio of the left part of the test image 102 and the difference of the die length of the right-hand side which 
were extracted, and spacing of this left part and the right-hand side, the variation per unit interval in a longitudinal 
direction is calculated, and it considers as the deformation amount of a longitudinal direction (step SI 03 -2 of drawing 
5 ). The amendment data for making it distorted beforehand are calculated with a method of linear interpolation etc. 
from the deformation amount of the above, the vertical direction, and a longitudinal direction (step SI 03-3 of drawing 
5). 

[0009] Next, an external video signal to be distorted and project on a screen that there is nothing is inputted into the 
distortion amendment circuit 1 13 via a changeover switch 107, the A/D-conversion circuit 108, and a changeover 
switch 1 12. In the distortion amendment circuit 113, according to the distortion amendment data memorized by 
memory 1 1 1, a video signal is amended ( drawing 4 (b), step SI 04 of drawing 5 ), and the this amended video signal is 
inputted into a projector 105 via the D/A conversion circuit 104. A projector 105 is projected on a screen 101 and an 
image (shown in drawing 4 (c)) without distortion is acquired (step SI 05 of drawing 5). Moreover, in order to display 
the image projected by two or more sets of projectors as one continuous image as another conventional example, while 
piling up a part of image to project, there are equipment which has the function to give distortion beforehand to an 
image, and "the high presence graphic display approach and its equipment" (JP,6- 178327, A). Hereafter, the 
conventional example of the above 2nd is explained, referring to a drawing. Drawing 6 indicates the block diagram of 
the equipment to be the high presence graphic display approach which is the 2nd conventional example. In drawing 6 , 
a projection means by which 201a, 201b, and 201c project a video signal, a projective-transformation means by which 
202a, 202b, and 202c amend distortion of an image, a continuation image transformation means to change 203a, 203b, 
and 203c so that the projected image may continue, and 204 are screens with which an image is projected. 
[0010] Drawing 7 is drawing showing the configuration of the projected image. In drawing 7 , the image projected 
after the image projected without 205a, 205b, and 205c performing projection conversion, and 206a, 206b and 206c 
performed projection conversion, and 207m and 207n are the lap parts of an image. 

[001 1] Next, the processing outline of the high presence graphic display approach and equipment of the conventional 
example of the above 2nd is explained. The inputted video signal about the lap parts 207m and 207n of the image 
assumed beforehand When brightness etc. is adjusted so that two images may lap smoothly with the continuation 
image transformation means 203, and the projective-transformation means 202 adds a reverse distortion to a picture 
signal beforehand supposing distortion by slanting projection By projecting the image which performed projection 
conversion, two or more images aslant projected to the screen can be distorted, and the image [ be / nothing ] which 
comes to continue smoothly can be obtained so that distortion of an image may be canceled and it may become the 
rectangle shown in 206a, 206b, and 206c of drawing 7 . 
[0012] 

[Problem(s) to be Solved by the Invention] However, although a certain amount of amendment effectiveness was 
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expectable with the above configurations shown in the 1st conventional example when the screen was a flat surface, 
the technical problem that distortion could not be amended correctly occurred to the screen it is not necessarily a flat 
surface like the slack screen. 

[0013] Moreover, with the above configurations shown in the 1st conventional example, an observer's view location, 
the location of a camera, and the location of a projector had to be made in agreement, the view location and the 
location of a projector were set up freely, and the technical problem that it could not enable it not to offer an image 
without distortion occurred. Moreover, the technical problem that amending distortion with the above configurations 
shown in the 1st conventional example must change the location and the sense of a projector, or it had to adjust an 
optical lens system, had to create amendment data again, and required time and effort and time amount for installation 
in order to project the magnitude and the location on the screen of the amended image as desired, although it can do in 
a certain amount of range occurred. Moreover, with the above configurations shown in the 1st conventional example, 
when the configuration of a screen changed once generating amendment data, distortion amendment needed to be 
performed again and the technical problem that this could not be used occurred in the environment where a screen 
configuration changes frequently by external factors, such as a wind and vibration. 

[0014] Moreover, with the above configurations shown in the 2nd conventional example, after investigating a screen 
configuration and a projector property finely, in case an installation location is designed, distortion amendment data are 
computed, and these distortion amendment data needed to be beforehand built into equipment. For this reason, at the 
time of installation of equipment, when neither a screen configuration nor a projector location nor the sense could be 
strictly set up as the specification at the time of a design, sufficient effectiveness could not be acquired but the 
technical problem that this installation took time and effort and time amount occurred. Moreover, with the above 
configurations shown in the 2nd conventional example, in order to show the image by two or more projectors as one 
image which continued on the screen, it is processing by adjusting the brightness of the part in piles for a part of image, 
so that a joint may not be highlighted. For this reason, the technical problem that the parameter decision activity of a 
brilliance control was needed at the time of installation, and real time brilliance-control processing in the duplication 
part of an image was needed, respectively at the time of projection occurred. 

[0015] It aims at offering the image projection equipment and the image projection approach of acquiring the image 
which does not have distortion simply, and the record medium which recorded the image projection program, without 
[ without it was made in order that this invention might solve the above-mentioned technical problem, and it 
investigates a screen configuration beforehand to the screen of a free sculptured surface, and ] adjusting arrangement of 
a projector strictly. Moreover, even if it sets up freely an observer's view location, the location of the camera which 
photos a test image, and the location of a projector, it aims at offering the image projection equipment and the image 
projection approach of acquiring the image which sees from an observer's view location and does not have distortion, 
and the record medium which recorded the image projection program. Moreover, it aims at offering the image 
projection approach that the image of desired magnitude can be shown to the location of the request on a screen, image 
projection equipment, and the record medium that recorded the image projection program, without changing the 
location and sense of a projector or a screen into performing distortion amendment and coincidence. Moreover, it aims 
at offering the image projection approach that an image without distortion can be offered, image projection equipment, 
and the record medium that recorded the image projection program in the condition that a screen configuration changes 
frequently. Moreover, it aims at offering the image projection approach which can be acquired as one image which 
continued arrangement of a projector in the image by two or more projectors, without adjusting strictly, image 
projection equipment, and the record medium which recorded the image projection program. 
[0016] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, the image projection equipment 
concerning claim 1 of this invention A test image generation means to generate a test image, an image projection 
means to project an image on a screen, A photography means to photo the projection image of the projected test image 
and to output as a photography image, So that the above-mentioned test image and the above-mentioned photography 
image which were generated are compared, it may be distorted and the above-mentioned deformation amount to a 
deformation amount count means to compute the deformation amount of a projection image, and an image can be 
projected that there is nothing It is characterized by having an amendment data generation means to generate the 
amendment data which give a reverse distortion in advance to an image, and an amendment data storage means to hold 
the above-mentioned amendment data. It carries out that the image projection equipment concerning claim 2 of this 
invention was further equipped with an image input means receive an image, and an image amendment means 
performs amendment processing by the amendment data memorized for the above-mentioned amendment data-storage 
means to the reception beam above-mentioned image, and output to the above-mentioned image projection means, in 
image projection equipment according to claim 1 as the description. The image projection equipment concerning claim 
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3 of this invention is characterized by what the above-mentioned image amendment means is what also performs mask 
processing which lowers brightness to a part of pixel which constitutes the image of a processing object in image 
projection equipment according to claim 2. The image projection equipment concerning claim 4 of this invention is set 
to image projection equipment given in either of claims 1-3. The above-mentioned photography means It is what 
photos the whole screen including the projection image of the projected test image, and is outputted as a photography 
image. It has further the screen extract means which takes out the geometric information on a screen from the above- 
mentioned photography image. The above-mentioned deformation amount count means It is characterized by what is 
been what computes the deformation amount of a projection image from the generated above-mentioned test image, the 
above-mentioned photography image, and the geometric information on the above-mentioned screen. 
[0017] The image projection equipment concerning claim 5 of this invention is set to image projection equipment 
given in either of claims 1-4. The field on a screen to project the image after amendment processing is made into the 
projection appointed field. Each location and each sense of a view, an image projection means, a photography means, 
and a screen, It has further a screen configuration and an input means to input at least one of the projection appointed 
fields as installation conditions, and the above-mentioned deformation amount amendment means is characterized by 
what is been what computes the deformation amount of a projection image by considering the installation conditions of 
the above-mentioned input means. 

[0018] The image projection equipment concerning claim 6 of this invention is characterized by what the above- 
mentioned input means is what a user specifies the projection appointed field as in the screen which displayed the 
graphic form showing a screen, and the graphic form showing the projection image of a test image in piles in image 
projection equipment according to claim 5. 

[0019] The image projection equipment concerning claim 7 of this invention is set to image projection equipment 
given in either of claims 2-6. The above-mentioned image projection means While projecting the image which carried 
out amendment processing with the image amendment means on a screen The test image of a test image generation 
means is projected on a screen in the wavelength region which is other than a light region, and the above-mentioned 
photography means is characterized by what is been what photos the projection image of the projected test image in the 
above-mentioned wavelength region. 

[0020] The image projection equipment concerning claim 8 of this invention constitutes a test image from two or more 
focus which positional information is known beforehand and has an identifier in image projection equipment given in 
either of claims 1-7, It is characterized by things. 

[0021] The image projection equipment concerning claim 9 of this invention is characterized by what a test image is 
that in which each one focus of every carries out lighting or sequential lighting in image projection equipment 
according to claim 8. 

[0022] The image projection equipment concerning claim 10 of this invention is characterized by what a test image is 
the thing of the color from which each focus differs in image projection equipment according to claim 8 or 9. 
[0023] The image projection equipment concerning claim 1 1 of this invention is characterized by what a test image is 
what blinks the period from which each focus differs in image projection equipment given in either of claims 8-10. 
[0024] In image projection equipment given in either of claims 8-1 1, as for the image projection equipment concerning 
claim 12 of this invention, a test image is characterized by what is stood in a line in the direction in every direction at 
equal intervals, respectively by two or more focus. 

[0025] The image projection approach concerning claim 13 of this invention The test image generation process which 
generates a test image, and the image projection process which projects an image on a screen, The photography process 
which photos the projection image of the projected test image and is outputted as a photography image, So that the 
generated above-mentioned test image is compared with the above-mentioned photography image, it may be distorted 
and the above-mentioned deformation amount to the deformation amount count process which computes the 
deformation amount of a projection image, and an image can be projected that there is nothing It is characterized by 
having the amendment data generation process which generates the amendment data which give a reverse distortion in 
advance to an image, and the amendment data storage process of holding the above-mentioned amendment data. 
[0026] It carries out that the image projection approach concerning claim 14 of this invention was further equipped 
with the image input process of receiving an image, and the image amendment process which performs amendment 
processing using the amendment data memorized at the above-mentioned amendment data-storage process to the 
reception beam above-mentioned image, and is outputted to the above-mentioned image projection process in the 
image projection approach according to claim 13 as the description. The image projection approach concerning claim 
15 of this invention is characterized by what the above-mentioned image amendment process has for the process which 
also performs mask processing which lowers brightness to a part of pixel which constitutes the image of a processing 
object in the image projection approach according to claim 14. 
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[0027] The image projection approach concerning claim 16 of this invention In the image projection approach given in 
either of claims 13-15 the above-mentioned photography process It is what photos the whole screen including the 
projection image of the projected test image, and is outputted as a photography image. It has further the screen extract 
process which takes out the geometric information on a screen from the above-mentioned photography image. The 
above-mentioned deformation amount count process It is characterized by what is been what computes the deformation 
amount of a projection image from the generated above-mentioned test image, the above-mentioned photography 
image, and the geometric information on the above-mentioned screen. 

[0028] The image projection approach concerning claim 17 of this invention The field on the screen which wants to 
project the image after amendment processing on either of claims 13-16 in the image projection approach of a 
publication It considers as the projection appointed field. Each location and each sense of a view, an image projection 
means, a photography means, and a screen, It has further the input process which inputs at least one of a screen 
configuration and the projection appointed fields as installation conditions, and the above-mentioned deformation 
amount amendment process also considers the installation conditions of the above-mentioned input process, and is 
characterized by what is been what computes the deformation amount of a projection image. The image projection 
approach concerning claim 18 of this invention is characterized by what the above-mentioned input process is what a 
user specifies the projection appointed field as in the screen which displayed the graphic form showing a screen, and 
the graphic form showing the projection image of a test image in piles in the image projection approach according to 
claim 17. 

[0029] The image projection approach concerning claim 19 of this invention In the image projection approach given in 
either of claims 14-18 the above-mentioned image projection process While projecting the image which carried out 
amendment processing at the image amendment process on a screen The test image generated at the test image 
generation process is projected on a screen in the wavelength region which is other than a light region, and the above- 
mentioned photography process is characterized by what is been what photos the projection image of the projected test 
image in the above-mentioned wavelength region. 

[0030] The image projection approach concerning claim 20 of this invention is characterized by what positional 
information is known beforehand and the above-mentioned test image is what is constituted from two or more focus 
which has an identifier in the image projection approach given in either of claims 13-19. 
[0031] The image projection approach concerning claim 21 of this invention is characterized by what the above- 
mentioned test image is that in which each one focus of every carries out lighting or sequential lighting in the image 
projection approach according to claim 20. 

[0032] The image projection approach concerning claim 22 of this invention is characterized by what the above- 
mentioned test image is the thing of the color from which each focus differs in the image projection approach 
according to claim 20 or 21. 

[0033] The image projection approach concerning claim 23 of this invention is characterized by what the above- 
mentioned test image is what blinks the period from which each focus differs in the image projection approach given in 
either of claims 20-22. 

[0034] In the image projection approach given in either of claims 20-23, as for the image projection approach 
concerning claim 24 of this invention, the above-mentioned test image is characterized by what is ranked with length 
and a longitudinal direction at equal intervals, respectively by two or more focus. 

[0035] The record medium which recorded the image projection program concerning claim 25 of this invention The 
procedure which generates a test image, and the photography image which photoed the projection image of the test 
image projected on the screen, The deformation amount computational procedure which compares the generated 
above-mentioned test image and computes the deformation amount of a projection image, In order to be distorted and 
to project an image from the above-mentioned deformation amount that there is nothing, it is characterized by what is 
made for a computer to perform the amendment data generation procedure which generates the amendment data which 
give a reverse distortion in advance to an image, and the amendment data storage procedure of holding the above- 
mentioned amendment data. 

[0036] The record medium which recorded the image projection program concerning claim 26 of this invention sets to 
the record medium which recorded the image projection program according to claim 25, The above-mentioned image 
projection program carries out what it has further to a reception beam image in the image amendment procedure which 
is made to carry out amendment processing and projects the amendment data currently held in the amendment data- 
storage procedure on a screen as the description. 

[0037] The record medium which recorded the image projection program concerning claim 27 of this invention is set 
to the record medium which recorded the image projection program according to claim 26, The above-mentioned 
image amendment procedure is characterized by what is been what has the procedure which also performs mask 
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processing which lowers brightness to a part of pixel which constitutes the image of a processing object. 
[0038] The record medium which recorded the image projection program concerning claim 28 of this invention In the 
record medium which recorded the image projection program of a publication on either of claims 25-27 The screen 
extract procedure which takes out the geometric information on a screen from the photography image which photoed 
the whole screen including the projection image of the projected test image is added. The above-mentioned 
deformation amount computational procedure It is characterized by what is been what computes the deformation 
amount of a projection image from the generated above-mentioned test image, the above-mentioned photography 
image, and the geometric information on the above-mentioned screen. 

[0039] The record medium which recorded the image projection program concerning claim 29 of this invention In the 
record medium which recorded the image projection program of a publication on either of claims 25-28 The field on a 
screen to project the image after amendment processing is made into the projection appointed field. Each location and 
each sense of a view, an image projection means, a photography means, and a screen, It has further the input procedure 
which inputs at least one of a screen configuration and the projection appointed fields as installation conditions, and the 
above-mentioned deformation amount amendment procedure is characterized by what is been what computes the 
deformation amount of a projection image by considering the above-mentioned installation conditions. 
[0040] In the record medium with which the record medium which recorded the image projection program concerning 
claim 30 of this invention recorded the image projection program according to claim 29, an input procedure is 
characterized by what is been what a user specifies the projection appointed field as in the screen which displayed the 
graphic form showing a screen, and the graphic form showing the projection image of a test image in piles. 
[0041] In the record medium with which the record medium which recorded the image projection program concerning 
claim 31 of this invention recorded the image projection program of a publication on either of claims 25-30, a test 
image is characterized by what positional information is known beforehand and is been what is constituted from two or 
more focus which has an identifier. 

[0042] In the record medium with which the record medium which recorded the image projection program concerning 
claim 32 of this invention recorded the image projection program according to claim 31, a test image is characterized 
by what is been that in which each one focus of every carries out lighting or sequential lighting. 
[0043] In the record medium with which the record medium which recorded the image projection program concerning 
claim 33 of this invention recorded the image projection program according to claim 3 1 or 32, a test image is 
characterized by what is been the thing of the color from which each focus differs. 

[0044] In the record medium with which the record medium which recorded the image projection program concerning 
claim 34 of this invention recorded the image projection program of a publication on either of claims 31-33, a test 
image is characterized by what is been what blinks the period from which each focus differs. 

[0045] In the record medium with which the record medium which recorded the image projection program concerning 
claim 35 of this invention recorded the image projection program of a publication on either of claims 31-34, a test 
image is characterized by what two or more focus is located in a line with length and a longitudinal direction for at 
equal intervals, respectively. 
[0046] 

[Embodiment of the Invention] (Gestalt 1 of operation) The following is explained about the image projection 
equipment by the gestalt 1 of operation of this invention, referring to a drawing. Drawing 1 is drawing showing the 
equipment configuration of the image projection equipment by the gestalt 1 of operation of this invention. The screen 
with which 1 copies an image in drawing 1 , the projector which projects 2 on a screen 1 (image projection means), 
The projection image with which 3 was projected on the screen 1 by the projector 2, the camera with which 4 photos a 
screen 1 and the projection image 3 (photography means), While the image source (image input means) with which 5 
outputs a video signal, and 6 generate amendment data from the data from a camera 4, the image compensator which 
performs amendment processing to the video signal from the image source 5 based on the generated amendment data, 
and 7 are an observer's view locations. 

[0047] Here, the above-mentioned projector 2 is a liquid crystal type projector, a CRT type projector, and DLP (Digital 
Light Processing) in an example. There are a formula projector, an over head projector, etc. and the above-mentioned 
image compensator 6 has in an example the gestalt of a personal computer or the one board microcomputer 
incorporating CPU or DSP (Digital Signal Processor), and the program included in it. Moreover, there are a video 
camera, a digital still camera, etc. in the example of the above-mentioned camera 4, and there are a videocassette 
recorder, an image disk player, a broadcast tuner, a video camera, a personal computer, etc. in the example of the 
above-mentioned image source 5. In addition, the above-mentioned image source 5 and the above-mentioned camera 4 
are good also as a configuration by which endocyst was carried out to the above-mentioned image compensator 6. 
Moreover, with the gestalt 1 of this operation, the front face of the above-mentioned screen 1 shall not necessarily be a 
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flat surface, and shall be a free sculptured surface. Moreover, let the above-mentioned view location 7, the location of 
the above-mentioned camera 4, and a direction be matches. Moreover, the above-mentioned screen 1 shall be sufficient 
magnitude which is sufficient for displaying the above-mentioned projection image 3 altogether. 
[0048] Moreover, when drawing 8 considers as the computer system which has the record medium which stored the 
image projection processing program by the image projection equipment of the gestalt 1 of this operation of the above- 
mentioned image compensator 6 with image projection equipment are drawing showing the hardware configuration of 
the image projection equipment by the gestalt 1 of this operation, and according to the gestalt 1 of this operation, image 
projection processing is performed. The keyboard with which 301 receives numerical information, text, etc. from a 
user in drawing, The mouse which 302 chooses information from a user or receives the positional information on a 
screen, The storage with which 303 memorized a program, data, etc., and 304 read a program and data from a storage 
303. Hold temporarily or The main storage which holds temporarily the data read from the keyboard 301 or the mouse 
302, and 305 with each instruction which constitutes the program currently held at main storage 304 The central 
processing unit which processes four operations, logical operation, etc. or controls actuation of the whole computer to 
data, The image input memory which 306 holds the video signal temporarily and can access data per pixel if needed, 
The video output memory which 307 holds temporarily the video signal outputted to the exterior, and can access data 
per pixel if needed, 308 is a bus which connects a keyboard 301, a mouse 302, a storage 303, main storage 304, a 
central processing unit 305, the image input memory 306, and the video output memory 307. By control from a central 
processing unit 305 It can let this bus pass, and data and the program between each equipment can be transmitted and 
received. In addition, the image input memory 306 and the video output memory 307 are good also as a configuration 
which makes the function serve a double purpose with main storage 304, and does not have the image input memory 
306 and the video output memory 307 in the image compensator 6. 

[0049] Next, the outline of the image projection equipment by the gestalt 1 of this operation of operation is explained. 
As shown in drawing 1 , a projector 2 is arranged in the direction of slanting to the direction of a transverse plane of a 
screen 1 . First, in the image compensator 6, an amendment data origination program is read into main storage 304 from 
a record medium 303, and is performed with a central processing unit 305. A test image is generated by the conditions 
which the user inputted from the keyboard 301 or the mouse 302, and it is outputted to a projector 2 as a video signal 
from the video output memory 307. Here, a test image may choose and output the optimal thing by the program from 
two or more test images currently beforehand prepared for the storage 303. 

[0050] A projector 2 changes and outputs the inputted video signal to projection light, and the projection image 3 of a 
test image is formed on a screen 1 . At this time, the projection image 3 serves as a perverted graphic form according to 
that right pair installation of a screen 1 and the projector 2 is not carried out, that there is no view location 7 in the 
transverse plane of a screen 1, and the shape of surface type of a screen 1. In the same location as the view location 7, 
the projection image 3 of a test image is photoed with a camera 4, and it inputs into the image input memory 306 of the 
image compensator 6. Projection of a test image is stopped at this time. Distortion is computed by comparing the 
generated test image with the photography image inputted into the image input memory 306, the amendment data for 
giving a reverse distortion in advance are computed so that there may be no distortion at the time of projection, and it 
memorizes to main storage 304 or a storage 303. 

[0051] Next, an image amendment program is read into main storage 304 from a record medium 303, and is performed 
with a central processing unit 305. The video signal outputted from the image source 5 is serially incorporated by the 
target for every image frame at the image input memory 306, according to amendment data, from the image input 
memory 306, serially, is changed into a target and stored in the video output memory 307. The contents of the video 
output memory 307 are serially outputted as a video signal, it is projected on a screen 1 by the projector 2, and the right 
image which sees from the view location 7 and does not have distortion is formed. 

[0052] Next, the block configuration of the image projection equipment by the gestalt 1 of this operation is explained. 
Drawin g 9 is a block diagram for explaining the configuration of the image projection equipment by the gestalt 1 of 
this operation. In drawing, a test image generation means by which 701 generates a test image, and 702 input a video 
signal. An image projection means to project on a screen, and 703 photo the test image projected on the screen. A 
photography means to output as a photography image, the test image extract means which 704 inputs the photography 
image of the photography means 703, and takes out the information about a test image, and the information concerning 
[ 705 ] the test image of the test image extract means 704, A deformation amount count means to compute a 
deformation amount by comparing the test image of the test image generation means 701, An amendment data 
(amendment table) generation means to compute the amendment data (amendment table) for amending a video signal 
so that the image of the request which 706 inputs the deformation amount of the deformation amount count means 705, 
and does not have distortion in a screen may be acquired, An amendment data (amendment table) storage means by 
which 707 holds amendment data (amendment table), An image input means to receive a video signal to project 708, 
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and 709 are image amendment means to carry out amendment processing using the amendment data (amendment 
table) which hold the video signal received with the image input means 708 for the amendment data storage means 
707, and to output to the image projection means 702. With the gestalt 1 of this operation, a projector 2 shall be used as 
an example of concrete equipment of the image projection means 702, using a camera 4 as an example of concrete 
equipment of the photography means 703. 

[0053] Moreover, drawing 10 is the block diagram showing the configuration of the above-mentioned image 
amendment means 709. In drawing 10 , 401 incorporates a video signal one by one per image frame, and memorizes it. 
The input frame memory which outputs the pixel value of the specified address, and the image amended when 402 
wrote a pixel value in the specified address are generated per frame. The output frame memory which carries out a 
sequential output as a video signal, an address generation means by which 403 generates the address of the output 
frame memory 402, 404 refers to the amendment data (amendment table) in the amendment data (amendment table) 
storage means 707. An address translation means to output two or more addresses of the input frame memory 401 
corresponding to the address which the address generation means 403 outputted, and 405 refer to the amendment data 
in the amendment data (amendment table) storage means 707. A weight decision means to output the weight for every 
pixel, and two or more pixel values which took out 406 from the input frame memory 401, From the weight of the 
weight decision means 405, the pixel interpolation means which carries out interpolation count of the target pixel 
value, and 407 refer to the amendment data (amendment table) in the amendment data (amendment table) storage 
means 707. They are a mask-processing judging means to judge whether mask processing is performed to the pixel 
corresponding to the address which the address generation means 403 outputted, and a mask-processing means for 408 
to perform mask processing to a pixel according to the judgment result of the mask-processing judging means 407, and 
to output. 

[0054] Next, the configuration of the test image in the gestalt 1 of this operation is explained. Drawing 1 1 is the block 
diagram of the test image in the gestalt 1 of this operation. As shown in drawing 1 1 , a test image consists of a 
background and two or more focus. Here, two or more focus is located in a line at equal intervals to a longitudinal 
direction, and is located in a line with V regular intervals to U pieces and a lengthwise direction. Spacing of this 
lengthwise direction and a longitudinal direction may be the same, and may differ. Each focus consists of one or more 
pixels. The pixel which constitutes each focus takes a different pixel value from the pixel which constitutes a 
background. In drawing 1 1 , the rectangle surrounding the focus does not exist really by being a graphic form for 
explaining the profile of a test image. Moreover, the test image shown in drawing 1 1 does not necessarily need to be 
this gestalt, although the focus is located in a line on the grid. Here, after each focus's projecting, it moved where, or 
(this movement magnitude turns into a deformation amount) since it is important, the requirements for a test image are 
with having the identifier which is the information for matching with that the location of the generated focus is known, 
and the focus after projection. 

[0055] The test image shown in drawing 1 1 is an example which makes the identifier relative physical relationship 
between these two or more focus by arranging two or more focus at equal intervals, and arranging in the shape of a 
grid, the field which has a test image according to the situation of the free sculptured surface of a screen 1 - the focus - 
- a consistency - and, and a flashing period is changed for every focus, or things are also considered. [ arranging 
highly ] [ changing a color for every focus as an identifier ] 

[0056] Next, the configuration of the table in the gestalt 1 of this operation is explained. Drawing 12 is the block 
diagram of the table (amendment table) in the gestalt 1 of this operation. In drawing 12 , a table is a two-dimensional 
table with two indexes, and if an index is decided, it can specify a table element as a meaning. Moreover, each table 
element changes with tables and is mentioned later for details. 

[0057] Next, the system of coordinates used with the image projection equipment by the gestalt 1 of this operation are 
explained using drawing. Drawing 13 is the explanatory view of the system of coordinates in an image frame in the 
gestalt 1 of this operation. As shown in drawing 13 , the pixel at the upper left of an image frame is made into the zero 
O of a coordinate value (0 0), and the X-axis and a Y-axis are prepared, respectively. With the image projection 
equipment in the gestalt 1 of this operation, the image frame C is used as a photography image which the photography 
means 703 outputs. The image frame C consists of pixels of a CXxCY individual. Moreover, the input frame memory 
401 of the image amendment means 709 uses the image frame S, and the output frame memory 402 uses the image 
frame B, respectively. The image frame S is the pixel of a SXxSY individual, and constitutes the image frame B from a 
pixel of a BXxBY individual, respectively. With the image projection equipment in the gestalt 1 of this operation, the 
table which consists of table elements of a BXxBY individual is used as an amendment table Th. 
[0058] Drawing 14 is drawing showing the configuration of the table element of the amendment table Th. As shown in 
drawing 14 , the table element of the amendment table Th consists of 1 set of coordinate values x, y, and weight wO, 
wl, w2, and w3. With the image projection equipment in the gestalt 1 of this operation, the table TO which consists of 



Page 9 of 19 



table elements of a CXxCY individual, and the tables Tl and T2 constituted with the table element of a BXxBY 
individual are used. Drawing 15 is drawing showing the configuration of the table element of tables TO, Tl, and T2. As 
shown in drawing 15 , these table elements consist of 1 set of coordinate values x, and y. Here, the variable used with 
the gestalt 1 of operation and a table are stored in main storage 304. 

[0059] Hereafter, the naming rule of main notations in this application specification is explained. About the pixel P of 
the arbitration which constitutes a certain image frame A, it is P (A). It writes and it writes P(A) [x and y] [ the pixel P 
especially located in a coordinate (x y) ]. moreover the focus Q of the arbitration which constitutes a test image on a 
certain image frame A — Q (A) ** writing ~ especially - the focus Q of eye watch (i, j) - Q -- it is written as (A [i 
and j]). About the table element of eye watch (i, j) constitute Table T, it is T [i and j]. It writes. Moreover, it may only 
write C, S, and B [ the image frame C, the image frame S, and the image frame B ]. Similarly, it may only write TO, 
Tl, T2, and Th [ a table TO, a table Tl a table T2, and Table Th ]. 

[0060] The principle of operation in the gestalt 1 of this operation is explained briefly. Drawing 16 is drawing 
explaining the principle of operation of the gestalt 1 of this operation. The test image which generated 501 on the 
image frame S in drawing 16 , The test image with which 502 copied the test image 501 on the image frame B with no 
processing, The test image on the image frame CI obtained by 503 carrying out camera photography of the projected 
test image, The test image of the ideal which 504 projects a test image after amendment processing, and carries out 
camera photography and should be obtained on the image frame CO, the after [ amendment ] image with which 505 
carried out the input image before the amendment processing on the image frame S, and 506 carried out amendment 
processing of the input image 505, and the projection image on the image frame C2 obtained by 507 carrying out 
camera photography of the projected image 506 — it comes out. 

[0061] First, the principle of operation of amendment table generation is explained. Drawing 16 explains the input 
image 505 as the same as the test image 501 . Since the test image 501 is copied in the test image 502 by no changing, 
focus Q (S) is mapped by focus Q (B) as it is. Focus [ of the test image 502 ] Q (B) thinks that it was mapped by the 
focus Q of the test image 503 (CI) by a certain conversion Tbcl, and expresses this by several 1. 
[Equation 1] 
Q(C1) = Tbc1 Q(B) 

Similarly, focus [ of the test image 502 ] Q (B) thinks that it was mapped by the focus Q of the test image 504 (CO) by 
conversion TbcO, and expresses this by several 2. 
[Equation 2] 

Q(C0) = TbcO Q(B) = TbcO Q(S) 

Focus [ of the input image 505 ] Q (S) is changed. Mapped by focus [ of the image 506 after amendment ] Q (B) by 
Tsb, further, focus [ of the image 506 after amendment ] Q (B) thinks that it was mapped by the focus Q of an image 
507 (C2) by conversion Tbc2, and expresses this by several 3. 
[Equation 3] 

Q(C2) = Tbc2 Q(B) = Tbc2 ■ Tsb Q(S) 

Since the installation condition of a projector machine is not changed, conversion Tbcl and conversion Tbc2 are 

changed so that it may be in agreement and each focus of the test image 504 and the projection image 507 may be in 

agreement. Tsb can be decided and it can express with several 4. 

[Equation 4] 
Tsb = TbcV - TbcO 

Although several 1 - a-four number are conversion about the focus Q of a test image, about the pixel P of the 
arbitration on each image frame, by interpolating by the focus surrounding the surroundings, they can calculate the 
conversion extended to the pixel and can express it in the same form as several 4. In this way, completed conversion 
Tbs serves as an amendment table for which it asks. 

[0062] Next, the principle of operation at the time of image amendment activation is explained. The input image 505 
can obtain the projection image 507 without distortion by what (it changes by Tbs2) the conversion shown in several 5 
generates the image 506 after amendment, and is projected about each pixel. 
[Equation 5] 
P(B) = Tsb P(S) 

The above is the principle of operation. 
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[0063] Then, detailed actuation of the image projection equipment in the gestalt 1 of this operation is explained using a 
flow chart. Drawing 17 to drawing 27 is the flow chart of detail actuation of the image projection equipment by the 
gestalt 1 of this operation. Drawing 17 is the whole gestalt 1 flow chart of this operation, and drawing 18 is a flow 
chart which shows detailed step SI -1-6 of step SI of drawing 17 . First, it explains from projection of a test image, and 
the procedure of an extract ( drawing 17 , step SI of 18, SI- 1-6). The test image generation means 701 generates the 
test image which has the focus of a UxV individual as shown in drawing 1 1 (step S 1-1 of drawing 18 ). The 
photography means 703 photos a screen 1 in the condition of having not projected the test image, and uses it as the 
photography image Z0 (step Sl-2 of drawing 1 8 ). The image projection means 702 projects a test image on a screen 1. 
Since the front face of a screen is a free sculptured surface, the projection image 3 of a test image becomes the bent 
thing. In this condition, the photography means 703 are as same the photography conditions as the point, they are 
photoed so that the whole test image may be included, and let them be the photography images Zl (step SI -3 of 
drawing 18 ). 

[0064] Drawing 28 is an example of the image Zl which photoed the projection image 3 of the bent test image. 
However, how to be distorted changes with the physical relationship of a screen 1 and the photography means 703, the 
conditions of the front face of a screen 1, etc. Moreover, drawing 28 is the case where the focus is UxV=5x5. The test 
image extract means 704 generates the focus image Z10 which extracted the field of the focus from difference with the 
photography images Z0 and Zl (step Sl-4 of drawing 18 ). 

[0065] Drawing 29 is drawing showing an example of the focus image Z10. However, drawing 29 is the case where the 
focus is UxV=5x5. In the focus image Z 10, the test image extract means 704 extracts the assembly of a larger pixel 
than the threshold SV with a pixel value as a focus candidate, and computes the location (center-of-gravity location of 
the assembly of a pixel). Here, a threshold SV is lowered and re-extracted when there are few focus candidates than a 
UxV individual. Moreover, when there are more focus candidates than a UxV individual, the assembly of a pixel elects 
a UxV individual as descending, and determines the focus candidate of a UxV individual as it (step SI -5 of drawing 
18 ). Then, labeling processing which matches the focus and the focus candidate of the generated test image with 1 to 1 
is performed (step SI -6 of drawing 18). 

[0066] Here, the labeling procedure performed from the relative-position relation is indicated to be the coordinate 
value of each focus to drawing 19 as the example. First, in the focus image Z10 shown in drawing 29 , focus Q(C) [0 
and 0] is determined (step SI -61 of drawing 19 ). Similarly, focus Q(C) [1,0] -Q(C) [U-l and 0] is determined in order 
(step Sl-62 of drawing 19 ). furthermore, the focus Q - (C) [0, 1] - Q ~ (C [U-l, V-l]) is determined in order (63 step 
SI- of drawing 19 64). 

[0067] Next, the decision procedure of the projection appointed field is explained ( drawing 17 , step S2 of drawing 
20 , S2-1-5). Drawing 30 is drawing explaining decision processing of the projection appointed field. In drawing 30 , 
the deformation amount count means 705 determines the field surrounded by four focus Q(C) [0, 0], Q(C) [0, V-l], Q 
(C) [U-l, and V-l], Q(C) [U-l, and 0], and makes it the test image field RT. The largest X coordinate value (that is, X 
coordinate value of the focus located in the rightmost) among the focus which constitutes the left part of a test image is 
stored in a variable xO (step S2-1 of drawing 20 ). here, the focus which constitutes left part is clear from drawing 30 ~ 
as - Q - (C) [0, 0] - Q - it is (C [0, V-l]). Similarly, it asks for variables xl, yO, and yl (step S2-2-4 of drawing 20 ). 
It asks for the rectangle field inscribed in the test image field RT, and considers as the projection appointed field RD 
(step S2-5 of drawing 20 ). 

[0068] Then, the generation procedure of the amendment table Th is explained using drawing 21 . In generation of an 
amendment table, the amendment data generation means 706 generates the target amendment table Th through creation 
of some middle tables (step S3- 1 -4 of drawing 21 ). 

[0069] Drawing 31 is the explanatory view of the image frame CO. As shown in drawing 31 , the image frame CO in 
the condition of having arranged the test image to the projection appointed field RD is considered (step S3-1 1 of 
drawin g 22 ). The image frame CO is an image frame which should be obtained when it projects after carrying out 
amendment processing by the amendment data which are going to create a test image, and a photograph is taken with a 
camera. A table TO is created by repeating step S3-12-15 of drawing 22 about all pixel [ on the image frame CO ] P 
(CO) [k and 1] (k-0-CX-l, 1=0-CY-1). 

[0070] Drawing 32 and drawing 33 are drawings explaining generation processing of a table TO. P to which its 

attention is paid in drawing 32 (CO) [k and 1] When it is in the interior of the projection appointed field RD Four focus 

Q (CO) [i and j] surrounding P (CO), Q (CO) [i+1, j], Q (CO) [i+1, j+1], and Q (CO) [i, j+1] are determined, and it asks 

for the rate of an internal ratio from several 6. 

[Equation 6] 

rx = L1/(Ll+L2) 

ry = L3/(L3+L4) 
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the focus Q on B to which these four focus corresponds to drawing 33 , respectively so that it may be shown — (B [i 
and j]) and Q - (B [i+1 J]) and Q - (B [i+1, j+1]) and Q - the coordinate value of P (B) is calculated by several 7 
from (B [i, j+1]), and it stores in TO [k and 1]. 
[Equation 7] 



Here, when P (CO) is in the exterior of the projection appointed field RD, a "external flag" is set to TO [k and 1] (step 
S3-1 1-16 of drawing 22 ). Here, it is realizable by substituting the coordinate value (for example, negative number) 
which is not usually used for the coordinate value of a table element as one example as setting a "external flag." A 
table TO is generable with the above procedure. 

[0071] step S3-21-24 of drawing 23 - all the pixels P on the image frame B - (B) [k and 1] ******** (k=0-BX-l, 1=0- 
BY-1) ~ a table Tl is created by repeating. Drawing 34 and drawing 35 are drawings explaining generation processing 
of a table Tl. the pixel P to which its attention is paid in drawing 34 ~ (B) [k and 1] the focus Q to surround ~ (B [i and 
j]) and Q - (B [i+1 J]) and Q - (B [i+1, j+1]) and Q - it asks for (B [i, j+1]), and asks for the rate of an internal ratio 
from several 8. 
[Equation 8] 
rx = L1/(Ll+L2) 
ry = L3/(L3+L4) 

Focus [ on the image frame CI to which these four focus corresponds to drawing 35 , respectively so that it may be 
shown ] Q (CI) [i and j], Q (CI) [i+1, j], Q (CI) [i+1 J+1], Q (CI) [i, j+1], The points A, B, C, and D on each side are 
searched for from ******** and the rate of an internal ratio. Next, the coordinate value of P (CI) which is the 
intersection of Segment AC and Segment BD is calculated, and it stores in a table Tl [k and 1] (step S3-21-24 of 
drawing 23). A table Tl is generable with the above procedure. 

[0072] step S3-31-34 of drawing 24 - all the pixels P on the image frame B - (B) [k and 1] ******** (k=0-BX-l, 1=0- 
BY-1) - a table T2 is created by repeating. Drawing 36 is drawing explaining generation processing of a table T2. P to 
which its attention is paid in drawing 36 - (B) [k and 1] The coordinate E on the corresponding image frame C (cx, cy) 
is searched for from a table Tl, as shown in several 9. 
[Equation 9] 
(cx, cy) = T1[k, I] 

Here, since a coordinate value cx and cy do not restrict becoming an integer but generally serve as the real number, the 
way things stand, corresponding PN (C) does not become settled, then - this - a coordinate - E (cx, cy) - 
surrounding - four - a ** existing really - a pixel - P - (-- C --) - [~ i - j --] - P - (-- C -) - [-- i - + - one - j - 
.] - p - (- c ~) - [~ i - + - one - j - + - one --] - P - (-- C --) - [-- i - j - + - one --] - several 10 - asking - 
the pixel nearest to Point E - PN (C) - carrying out - . drawing 36 - lower left P - (C [i, j+1]) supports PN (C). The 
coordinate value of the point PN (S) on the image frame S to which PN (C) corresponds is calculated from several 11, 
and is stored in a table T2 [k and 1]. 

[Equation 10] 
f = 1 cx I 
j= Icy I 

[Equation 11] 
(sx,sy) = T0Ck1,n] 

fcfc* U k1 , II li£PN(C);&Wei JfeP(C)[a, b]<D 

When the "external flag" stands onTO [kl, 11] by several 1 1 at this time, that flag is set to T2 [k and 1] as it is (step S3- 
31-34). A table T2 is generable with the above procedure. 

[0073] step S3-41-44 of drawing 25 - all the pixels P on the image frame B - (B) [k and 1] ******** (k=0-BX-l, 1=0- 
BY-1) - Table Th is created by repeating. Drawing 37 is drawing explaining generation processing of Table Th. P to 
which its attention is paid in drawing 37 - (B) [k and 1] The coordinate F on the corresponding image frame S (cx, cy) 
is searched for from several 12. 
[Equation 12] 
(cx, cy) = T2[kll] 
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four pixels P surrounding Point F - (S [i and j]) and P - (S [i+1, j]) and P - (S [i+1, j+1]) and P - it asks for (S [i, 
j+1]) from several 13. 

[Equation 13] 
I = I cx I 
i= Icy I 

I x I [ix*ffi*&l*ft*0g&£fc6;b-r 

Distance (Point F and the above-mentioned 4 pixels each) of the inverse number eO, el, e2, and e3 are calculated, and 
what normalized the weight proportional to each by several 14, doubled it 1024 to the pan, and integer-ized it by 
omission processing of fraction part etc. is set to weight wO, wl, w2, and w3. the pixel P of each weight, and the upper 
left among 4 pixels - coordinate value (x y) = (i, j) of (S [i and j]) is stored in Th [k and 1] as one table element (step 
S3-41-44 of drawing 25). 

[Equation 14] 
wO = (eO/et) 
w1 =<e1/et) 
w2 = (e2/et) 
w3 = (e3/et) 

fc£U et = e0+e1+e2+e3 

Here, weight is doubled and integer-ized 1024 because a storage region can be small, and can end and the integer 
format can generally make size of an amendment table as a result smaller than the decimal point format. What is 
necessary is to have doubled 1024, because it can calculate at a high speed by computer with twice [ **** power ] 2 
[ more common than a mere integral multiple ], and just to make it twice [ **** power ] 2 [ optimal ] then used 
especially for this point doubled 1024 in consideration of the effective digit count of weight, without being limited to 
this. The amendment table Th is generable with the above procedure. This amendment table Th is memorized for the 
amendment data storage means 707. Here, in drawing 37 , the rectangle of a periphery does not exist really by being a 
graphic form for explaining the field of an image or an image frame from drawing 28 . Similarly, a broken line does 
not exist really by being a graphic form for explaining various fields. 

[0074] Next, the procedure of amendment processing of an image is explained ( drawing 17 , drawing 26 , step S4 of 
drawing 27 , S4-1-5, S4-31-34). The image input means 708 receives a video signal to project. The image amendment 
means 709 incorporates one video signal to the input frame memory 401, and uses it as the image frame S (step S4 -1 
of drawing 26 ). step S4-2-4 of drawing 26 - all the pixels P on the image frame B - (B) [k and 1] ******** (k=0-BX- 
1, 1=0-BY-1) - the amended image is generated by repeating. That is, the address generation means 403 carries out the 
sequential output of the address on the image frame B of pixel P (B), and the following processings are repeated. The 
address translation means 404 reads a coordinate value x and y from the amendment data storage means 707, asks for 
four pixels of a processing object, and changes them into the address of four pixels on the image frame S. The weight 
decision means 405 reads weight wO, wl, w2, and w3 from the amendment data storage means 707, and the pixel 
interpolation means 406 carries out several 15 operation to the pixel value of the input frame 401 which a translated 
address shows with the address translation means 404, and it outputs a pixel value. 
[Equation 15] 

pxl =(p0^+pl*wl+p2^2+p3*w3)/1024 

The mask-processing judging means 407 reads weight wO, wl, w2, and w3 from the amendment data storage means 
707, and if the all become zero, it will perform mask processing. And a pixel value is stored in the pixel on the output 
frame memory 709 which the address outputted from the address generation means 403 shows ( drawing 26 , step S4- 
2-5 of 27, S4-31-34). Here, mask processing is storing the pixel value of 0 (the minimum brightness, i.e., putting out 
lights) in the target pixel. 

[0075] The image amendment means 709 makes the contents of the output frame memory 402 a video signal, and 
carries out a sequential output at the last. A video signal is projected on a screen 1 with the image projection means 
702, it sees from the view location 7, and the distorted right projection image which is not is acquired (step S4 -5 of 
drawing 26 ). In addition, it is good also as what performs projection of a test image, projection of the 2nd test image 
shown below instead of the procedure (step Sl-l-Sl-6 of drawing 18) of an extract, and the procedure (step Sl-101- 
Sl-105 of drawing 38 ) of an extract with the gestalt 1 of operation of this invention. By carrying out sequential 
lighting of the one focus, sequential specification of the focus is carried out and it goes by projection of this 2nd test 
image, and the detailed level procedure of an extract. 

[0076] Drawing 38 is projection of the 2nd test image, and the flow chart of an extract (step Sl-101-105). The 
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photography means 703 photos a screen 1 in the condition of having not projected the test image, and uses it as the 
photography image Z0 (step S 1-101 of drawing 38 ). step S- 102- 105 of drawing 38 - all the focus Q - (C) [x and y] 
(x= 0 to U-l, y= 0 to V-l) ******** - the focus is specified by repeating, the focus Q which pays its attention to the 
test image generation means 701 - the test image which turned on (C [x and y]) is generated, and it projects on a 
screen 1 with the image projection means 702 (step S 1-102). In this condition, the photography means 703 is photoed 
so that the whole projection image of a test image may be included on as same the photography conditions as the point, 
and let it be the photography image Zl (step SI -103 of drawing 38). 

[0077] The test image extract means 704 generates the focus image Z10 which extracted the field of the focus from 
difference with the photography images Z0 and Zl (step S 1-104). The test image extract means 704 extracts the 
assembly of a larger pixel than the threshold SV which has a pixel value in the focus image Z10 as a focus candidate, 
and computes the location (center-of-gravity location of the assembly of a pixel). Here, a threshold SV is lowered and 
re-extracted when there is no focus candidate. Moreover, when there is two or more number of focus candidates, it is 
determined, using as a focus candidate what has the largest assembly of a pixel. It considers as focus Q(C) [x which 
pay their attention to this focus candidate as it is, and y] (step SI -105 of drawing 38 ). Moreover, in step SI -104 of 
drawing 38, by generating the focus image Z10 which extracted the field of the focus, the test image extract means 704 
carries out sequential specification of the focus, and also has the order of the way from the difference of the 
photography image Zl and the last photography image Zl (only the first time of a loop formation photography image 
Z0) by carrying out additional lighting as a test image, increasing the one focus at a time. The above is projection of 
the 2nd test image, and the procedure of an extract. 

[0078] In addition, with the gestalt 1 of operation of this invention, it may be made to perform projection of a test 
image, projection of the 3rd test image shown below instead of the procedure (step Sl-l-Sl-6 of drawing 1 8 ) of an 
extract, and the procedure (step SI -201 -SI -206 of drawing 39 ) of an extract. In projection of the 3rd test image, and 
the procedure of an extract, the focus is specified using a test image with a different color for every focus. 
[0079] Drawing 39 is projection of the 3rd test image, and the flow chart of an extract (step SI -20 1-206). The test 
image generation means 701 generates the test image which set up a different color for every focus (step SI -201 of 
drawing 39 ). The photography means 703 photos a screen 1 in the condition of having not projected the test image, 
and uses it as the photography image Z0 (step SI -202 of drawing 39 ). Next, the image projection means 702 projects a 
test image on a screen 1. In this condition, the photography means 703 are as same the photography conditions as the 
point, they are photoed so that the whole test image may be included, and let them be the photography images Zl (step 
SI -203 of drawing 39 ). The test image extract means 704 generates the focus image Z10 which extracted the field of 
the focus from difference with the photography images Z0 and Zl (step SI -204 of drawing 39 ). The test image extract 
means 704 extracts the assembly of a larger pixel than the threshold SV which has a pixel value in the focus image Z10 
as a focus candidate, and computes the location (center-of-gravity location of the assembly of a pixel). Here, a 
threshold SV is lowered and re-extracted when there are few focus candidates than a UxV individual. Moreover, when 
there are more focus candidates than a UxV individual, the assembly of a pixel elects a UxV individual as descending, 
and determines the focus candidate of a UxV individual as it (step Sl-205 of drawing 39 ). step S-206 of drawing 39 - 
all the focus Q - (C) [x and y] ******** ( x = 0 to U-l, y= 0 to V-l) - the focus is specified by repeating. The test 
image generation means 701 makes a focus candidate with the color nearest to the color set as the focus of eye [x and 
y] watch focus Q(C) [x and y], and removes him from a focus candidate (step Sl-206 of drawing 39). The above is 
projection of the 3rd test image, and the procedure of an extract. In addition, with the gestalt 1 of operation of this 
invention, it may be made to perform projection of a test image, projection of the 4th test image shown below instead 
of the procedure (step S 1-1 -SI -6 of drawing 18) of an extract, and the procedure (step SI -301 -SI -306 of drawing 40 ) 
of an extract. 

[0080] In projection of the 4th test image, and the procedure of an extract, the focus is specified using the test image 
which blinks a different period for every focus. Drawing 40 is projection of the 4th test image, and the flow chart of an 
extract (step SI -301 -306). The test image generation means 701 generates the test image which blinks a different 
period for every focus (step S 1-301 of drawing 40 ). 

[0081] The image projection means 702 carries out continuation projection of the test image which blinks a different 
period for every focus at a screen 1. In this condition, the photography means 703 carries out the seriography of the 
twice [ more than ] as more time amount as the latest flashing period so that the whole test image may be included on 
as same the photography conditions as the point, and let them be a series of photography images Zl (step SI -302 of 
drawing 40 ). The test image extract means 704 associates the field which blinks from a series of photography images 
Zl, and its period, and extracts them as a focus candidate (step SI -303 of drawing 40 ). step S-304 of drawing 40 ~ all 
the focus Q - (C) [x and y] ******** ( x = 0 to U-l, y= 0 to V-l) - the focus is specified by repeating. The test image 
generation means 701 makes the focus candidate nearest to the flashing period set as the focus of eye [x and y] watch 
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focus Q(C) [x and y], and removes him from a focus candidate (step S 1-304). The above is projection of the 4th test 
image, and the procedure of an extract. In addition, in projection of a test image, and the procedure of an extract, the 
thing for which an identifier is combined, such as using both a flashing period and color information, is also considered 
as an identifier of the focus. 

[0082] The image projected with the gestalt 1 of this operation by the projector 2 aslant arranged to the screen 1 of the 
front face of a free sculptured surface in as mentioned above, the situation observed in a certain view location 7 Project 
a test image without amendment and a test image is photoed with a camera 4 in the view location 7. It becomes 
possible by generating the amendment data for giving a reverse distortion beforehand, carrying out amendment 
processing of the image projecting by this amendment data, and projecting by the projector 2 to be seen and distorted 
from the view location 7 and to acquire a right image that there is nothing. It becomes possible to save labor activities, 
such as installation adjustment of the time-consuming screen conventionally and arrangement adjustment of a 
projector, by this, in addition, each weight of a weight table - the **** power of 2 — it is as having explained above by 
doubling and integer-izing and saving on a table that it becomes possible it not only can to use the amendment table 
storage means 707 efficiently, but to be able to make size of an amendment table small and to calculate processing of 
amendment table generation and amendment processing of an image at a high speed. In addition, if the gap is small 
even if the location and the view location 7 of a camera 4 are not strictly in agreement, the fixed distortion amendment 
effectiveness can be acquired by performing the above-mentioned procedure. 

[0083] (Gestalt 2 of operation) The image projection equipment by the gestalt 2 of operation of this invention is 
explained hereafter, referring to a drawing. Since there are many the gestalten 1 and intersections of operation, the 
gestalt 2 of this operation is explained focusing on difference. Drawing 41 is drawing of the equipment configuration 
of the image projection equipment by the gestalt 2 of operation of this invention. The projector to which the screen 
with which 1 copies an image, 2a, and 2b project an image on a screen 1 in drawing 41 , The projection image with 
which 3a and 3b were projected on the screen 1 by projector 2a and 2b, respectively, The camera with which 4 photos 
a screen 1 and the projection image 3, the image source with which 5 outputs a video signal, and 6 generate 
amendment data from the data from a camera 4, and carry out amendment processing of the video signal from the 
image source 5. Projector 2a, the image compensator outputted to 2b, and 7 are an observer's view locations. Here, the 
above-mentioned image source 5 and the above-mentioned camera 4 are good also as a configuration by which 
endocyst was carried out to the above-mentioned image compensator 6. 

[0084] With the gestalt 2 of this operation, like the gestalt 1 of operation, the configuration of the above-mentioned 
screen 1 shall not necessarily be a flat surface, and shall be a free sculptured surface. Moreover, let the above- 
mentioned view location 7, the location of the above-mentioned camera 4, and a direction be matches. Moreover, the 
hardware configuration of the image projection equipment by the gestalt 2 of operation of this invention is the same as 
that of what is depended on the gestalt 1 of operation shown in drawing 8 , and omits explanation. Next, the outline of 
the image projection equipment by the gestalt 2 of operation of this invention of operation is explained using drawing 
41 and drawing 8 . As shown in drawing 41 , projector 2a and 2b are arranged in the direction of slanting to the 
direction of a transverse plane of a screen 1. In the image compensator 6, a test image is generated by the amendment 
data origination program, and it is outputted to projector 2a and 2b. First, if projector 2b projects the test image 
inputted into projector 2a in the condition of having not projected the image, only projection image 3a of a test image 
will be formed on a screen 1 . At this time, the projection image 3 serves as a perverted graphic form according to the 
shape of that right pair installation of a screen 1 and the projector 2 is not carried out, that there is no view location 7 in 
the transverse plane of a screen 1, and surface type of a screen 1. In the same location as the view location 7, projection 
image 3a of a test image is photoed with a camera 4, and it inputs into the image input memory 306 of the image 
amendment means 6. If similarly projector 2a projects the test image inputted into projector 2b in the condition of 
having not projected the image, only projection image 3b of a test image will be formed on a screen 1 . It is the graphic 
form with which projection image 3b of a test image was also distorted too. 

[0085] In as same the location as the point, projection image 3b of a test image is photoed with a camera 4, and it 
inputs into the image input memory 306 of the image amendment means 6. Projection of a test image is stopped at this 
time. The amendment data for giving a reverse distortion in advance are computed, and it memorizes to a record 
medium 303 or main storage 304 so that distortion may be computed by comparing the generated test image with the 
photography image saved in the image input memory 306 and there may be no distortion at the time of projection, and 
so that two projection images 3a and 3b may turn into one image continuously. Next, by the image amendment 
program, the video signal outputted from the image source 5 is serially incorporated by the target for every image 
frame at the image input memory 306, according to amendment data, from the image input memory 306, serially, is 
changed into a target and stored in the video output memory 307. The contents of the video output memory 307 are 
serially outputted as a video signal, and a right image without distortion which was projected on the screen 1, saw from 
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the view location 7, and continued with projector 2a and 2b is formed. Moreover, the block configuration of the image 
projection equipment in the gestalt 2 of this operation is the same as the detailed configuration of the image projection 
equipment of the gestalt 1 of the above-mentioned implementation, and omits explanation. 

[0086] Next, detailed actuation of the image projection equipment by the gestalt 2 of this operation is explained using a 
flow chart. Drawing 42 and drawing 43 are the flow charts of detail actuation of the image projection equipment by the 
gestalt 2 of this operation. In drawing 42 , an extract is performed with projection of a test image in projector 2a (step 
S21 of drawing 42 ). Then, projection and an extract of a test image are performed in projector 2b (step S22 of drawing 
42 ). Here, the detailed level procedure of steps S21 and S22 is the same as step SI -1-6 of the gestalt 1 of the above- 
mentioned implementation, and omits explanation. Next, the decision procedure of the projection appointed field is 
explained (drawing 42, step S23 of drawing 43 , S23-1-5). 

[0087] Drawing 44 is drawing explaining decision processing of the projection appointed field, the temporary 
projection appointed field RDaO on drawing 44 and corresponding to projector 2a and 2b in 10a and 10b, and RDbO - 
it is the coordinate of each upper left and lower right — (aOxO and aOyO) (aOxl, aOyl) — and (bOxO, bOyO) - ** 
(bOxl, bOyl) - it carries out. the projection appointed field RDa corresponding to projector 2a and 2b in 1 la and 1 lb, 
and RDb - it is - the coordinate of each upper left and lower right - (axO and ayO) (axl, ayl) ~ and (bxO, byO) - ** 
(bxl, byl) it carries out. Projector 2a, the temporary projection appointed field RDaO of 2b, and RDbO are 
determined (step S23-1 of drawing 43 , S23-2). Here, the detailed level procedure of step S23-1 and S23-2 is the same 
as step S2-1-5 of the gestalt 1 of the above-mentioned implementation, and omits explanation. The projection 
appointed field RDa and RDb are determined from the temporary projection appointed field RDaO and RDbO (step 
S23-3 of drawing 43 ). In drawing 44 (a), the temporary projection appointed field RDaO and RDbO have shifted 
perpendicularly, overlapping in part. The projection appointed field RDa and RDb are determined using several 16 so 
that it may become one continuous rectangle region, without lapping this in the same height as shown in drawing 44 
(b) (step S23-3-5 of drawing 43 ). 

[Equation 16] 
axO = (a0x0+bOx1)/2 
axl =a0x1 

ayO = max(aOyO. bOyO) 
ayl = min(aOyl I bOyl) 
bxO = bOxO 
bxl =axO 
byO = ayO 
by1 = ayl 

fc£U max(A,B)fiA P B(D5^/h*<*:t\>30fil 
min(A, B)«A, B<D$ 5*£ < fcOtf<Z><B£ t * 

Subsequent procedures are the same also in the gestalt 1 of the above-mentioned implementation. That is, by creating 
two amendment tables corresponding to projector 2a and 2b, and each amendment table about the image inputted with 
the image input means 708 performing amendment processing, and projecting on coincidence with projector 2a and 2b 
to a screen 1, it sees from the view location 7 and one continuous distorted right image which is not is acquired. The 
image projected with the gestalt 2 of this operation by two sets of the projectors aslant arranged to the screen 1 of the 
front face of a free sculptured surface in as mentioned above, the situation observed in a certain view location 7 For the 
amendment information for projecting a test image [ in each projector ] without amendment, photoing a test image with 
a camera 4 in the view location 7, and giving a reverse distortion beforehand, and the amendment information make it 
two images be in sight continuously By generating amendment data, carrying out amendment processing of the image 
projecting by this amendment data, and projecting by each projector, it can see from the view location 7, two 
projection images can be arranged that there is no lap without a clearance, and it becomes possible to acquire a right 
image without a continuous distortion. By this, laborsaving of activities, such as installation adjustment of the time- 
consuming screen conventionally and arrangement adjustment of two or more sets of projectors, is attained. Moreover, 
since there is no lap part of two images, special processing of the brilliance control to the field etc. also becomes 
unnecessary. In addition, although the gestalt 2 of operation of this invention is the case where the number of 
projectors is two, if two or more projection appointed fields corresponding to each projector are determined so that the 
big projection appointed field may be constituted from three or more sets also of the cases, as a part of projection 
image of a test image overlaps, it can acquire the same effectiveness. 

[0088] (Gestalt 3 of operation) The image projection equipment by the gestalt 3 of operation of this invention is 
explained hereafter, referring to a drawing. In the gestalt 3 of this operation, since there are many the gestalten 1 and 
intersections of operation, it explains focusing on difference. Drawing 45 is drawing showing the equipment 
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configuration of the image projection equipment by the gestalt 3 of operation of this invention. The screen with which 
1 copies an image in drawing 45 , the projector to which 2 projects an image on a screen 1, While the projection image 
with which 3 was projected on the screen 1 by the projector 2, the camera with which 4 photos a screen 1 and the 
projection image 3, the image source with which 5 outputs a video signal, and 6 generate amendment data based on the 
data from a camera 4 As for the image compensator which performs amendment processing to the video signal from 
the image source 5 based on the generated amendment data, and is outputted to a projector 2, and 7a and 7b, an 
observer's view location and 8 are the normals of a screen 1. With the gestalt 3 of this operation, the above-mentioned 
screen 1 shall be a rectangular flat surface, the above-mentioned view location 7a shall be located on the normal of the 
above-mentioned screen 1, and the straight line which connects the above-mentioned view location 7b and the core of 
the above-mentioned screen 1 shall make the normal and include angle theta of the above-mentioned screen 1. 
Moreover, the hardware configuration of the image projection equipment by the gestalt 3 of operation of this invention 
is the same as that of what is depended on the gestalt 1 of operation shown in drawing 8 , and omits explanation. 
[0089] Next, the outline of the image projection equipment by the gestalt 3 of operation of this invention of operation 
is explained. As shown in drawing 45 , a projector 2 is arranged in the direction of slanting to the direction of a 
transverse plane of a screen 1 . In the image compensator 6, a test image is generated by the amendment data 
origination program, and it is outputted to a projector 2. The test image inputted into the projector 2 is projected, and 
the projection image 3 of a test image is formed on a screen 1. Since right pair installation of a screen 1 and the 
projector 2 is not carried out at this time, the projection image 3 serves as a perverted graphic form. Moreover, 
distortion condition changes with include angles theta of the view location 7. The whole screen 1 which includes the 
projection image 3 of a test image with a camera 4 is photoed, and it inputs into the image input memory 306 of the 
image compensator 6. In the image compensator 6, a test image and the information about the appearance of a screen 
are extracted. A deformation amount is computed by comparing the extracted test image with the photography image 
saved in the image input memory 306. The amendment data for giving distortion in advance are computed so that the 
result seen and projected from the view location 7 may become the appearance and analog of a screen from the 
projection conditions inputted as this deformation amount and the information about the appearance of a screen with 
the keyboard 301 or the mouse 302 if needed, and it memorizes to a record medium 303 or main storage 304. It is 
based on seeing this amendment approach from view location 7a which will be the transverse plane of a screen 1 if it 
observes in the camera location of arbitration and the appearance of the projection image 3 turns into the appearance 
and analog of a screen, and the projection image 3 becoming a rectangle without distortion. Like the gestalt 1 of the 
above-mentioned implementation, amendment processing of the video signal outputted from the image source 5 by the 
image amendment program is carried out for every image frame, and the right image which does not have distortion in 
a screen 1 is formed by the rest of a projector 2. 

[0090] Next, the block configuration of the image projection equipment by the gestalt 3 of this operation is explained. 
Drawing 46 is the block diagram of the image projection equipment by the gestalt 3 of this operation. A test image 
generation means by which 701 generates a test image in drawing 46 , An image projection means for 702 to input a 
video signal and to project on a screen, a photography means for 703 to photo the test image and screen which were 
projected on the screen, and to output as a photography image, The test image extract means which 704 inputs the 
photography image of the photography means 703, and takes out the information about a test image, The screen extract 
means which 710 inputs the photography image of the photography means 703, and takes out the information about the 
appearance of a screen 1, While an input means by which a user inputs projection conditions, and 705 compare the 
information about the test image of the test image extract means 704 with the test image of the test image generation 
means 701, 71 1 A deformation amount count means to compute a deformation amount by considering the information 
about an appearance and the projection conditions of a screen, An amendment data generation means to calculate the 
amendment data for amending a video signal so that the image of the request which 706 inputs the deformation amount 
of the deformation amount count means 705, and does not have distortion in a screen may be acquired, An amendment 
data-logging means by which 707 holds amendment data, an image input means to receive a video signal to project 
708, 709 is an image amendment means to carry out amendment processing by the amendment data which hold the 
video signal received with the image input means 708 for the amendment data-logging means 707, and to output to the 
image projection means 702. 

[0091] With the gestalt 3 of this operation, a keyboard 301 and a mouse 302 are used as an example of concrete 
equipment of the input means 311. Detailed actuation of the image projection equipment by the gestalt 3 of this 
operation is explained using a flow chart. Drawing 47 , drawing 48 , and drawing 49 are the flow charts of detail 
actuation of the gestalt 3 of this operation. In the gestalt 3 of this operation, projection of a test image and the 
procedure of an extract are the same as the gestalt 1 of the above-mentioned implementation, and omit explanation. 
[0092] Next, a screen is photoed with a camera, without projecting a test image, and the profile of a screen is extracted 
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from the photography image ZO, and let the field be the screen field RS (1 drawing 47 , step SI 1 of drawing 48 , SI 1- 
2). As an example of the approach of extracting the profile of a screen, beforehand, the marker whom the color 
attached to the four corners or the profile section of a screen is set, and this can be realized by the approach of carrying 
out extract processing of brightness change to the edge with a nearby pixel in the photography image ZO, and the 
method of extracting only the pixel which has the same color information as a marker from the pixel of the 
photography image ZO. 

[0093] Next, the decision procedure of the projection appointed field is explained ( drawing 47 , step S12 of drawing 

49 , SI 2- 1-7). Drawing 50 is the explanatory view of decision processing of the projection appointed field. In drawing 

50 , the screen field RS and the field RR small at an analog are assumed in the test image field RT. Combining 
expansion and a parallel displacement gradually to this field RR, the greatest field inscribed in the test image field RT 
is determined, and let the field RR at this time be the projection appointed field RD (step S12-1-7 of drawing 49 ). The 
processing after amendment table creation is the same as the processing in the gestalt 1 of the above-mentioned 
implementation, and omits explanation. Above, even if it photos a test image in the camera location of arbitration, the 
right image which the projection image 3 serves as a rectangle and does not have distortion can be offered to the 
observer who is present in the transverse plane of a screen 1. In addition, it is good also as a decision procedure of the 
2nd projection appointed field which shows the decision procedure of the projection appointed field to drawing 51 . 
[0094] Drawing 52 is the screen configuration of an input means 31 1 to use it by decision processing of the 2nd 
projection appointed field. In drawing 52 , the graphic form which 601 shows the screen field RS, the graphic form 
which 602 shows the test field RT, the graphic form which 603 shows the projection appointed field RD, and 604 are 
mouse cursors which a user operates using a mouse 302. The graphic forms 601 and 602 in which the screen field RS 
and the test image field RT are shown beforehand are displayed on the screen of the input means 31 1 in piles (step 

51 2- 10 of drawing 51 ). Operating a mouse cursor 604 and consulting the location and magnitude of a graphic form 
601 and a graphic form 602, a user specifies a graphic form 603 and inputs the desired projection appointed field RD 
as projection conditions (step SI 2-1 1 of drawing 51 ). At this time, the input means 311 may support an input of a user 
so that the projection appointed field RD may not come out from the interior of the test image appointed field RT. 
Moreover, the input means 311 may support an input of a user so that the projection appointed field RD may maintain 
relation [****/ the screen field RS ]. Above, the decision of the 2nd projection appointed field is ended. Moreover, it 
is good also as a decision procedure of the 3rd projection appointed field which shows the decision procedure of the 
projection appointed field to drawing 53 . 

[0095] Drawing 54 is the screen configuration of an input means 3 1 1 to use it by the decision approach of the 3rd 
projection appointed field. As shown in drawing 54 , a user inputs two include-angles thetac and include-angle thetav 
as projection conditions using a keyboard 301 with the input means 31 1 (21 step SI 2- of drawing 53 22). Next, the 
projection appointed field RD is determined from the relation between include-angle thetac and thetav (step S 12-23 of 
drawing 53 ). 

[0096] Hereafter, the concrete processing technique of step SI 2-23 is explained. Drawing 55 is drawing which explains 
physical relationship with a camera 4 to be a screen 1 and each view locations 7a-7e. In drawing 55 , the angle on 
which thetav, and the optical axis 9 of a camera and a normal 8 make the straight line with which 8 connects the 
normal of a screen 1 and 9 connects the core of a screen to the optical axis of a camera 4 and the look locations 7a-7d, 
and the angle which a normal 8 makes is set to thetac. View location 7a is located on a normal 8, and view location 7c 
is taken as the same location of a camera 4. Drawing 56 is drawing showing the relation of the configurations of a view 
location and the projection appointed field RD. In drawing 56 , include-angle thetav in each eye direction and the 
projection appointed field RD (configuration observed with the camera 2) to acquire a right image without distortion in 
each eye direction are illustrated, respectively. That is, it serves as a configuration of the screen field RS, and an 
analog, by thetav=0, since a camera location and the view location of the projection appointed field RD correspond in 
thetav=thetac, it serves as a rectangle, while it was made to change from a rectangle to the screen field RS smoothly 
continuously, it serves as an assistant graphic form at 0<thetav<thetac, and it serves as an outside assistant graphic 
form in theta v>theta c and thetav<0. If it is decided by using relation inside-and-outside assistant [ between the 
projection appointed fields RD (that is, coordinate of four top-most vertices which constitute a field) ] that thetac and 
thetav will be such thetav, the projection appointed field RD inscribed in the test image field RT considering the screen 
field RS (thetav=0) as a criteria graphic form can be determined as a rectangle (thetav=thetac). Above, the decision of 
the 3rd projection appointed field is ended. 

[0097] As mentioned above, with the gestalt 3 of operation of this invention, even if it installs a camera 4 in the 
location of arbitration by determining the projection appointed field RD of the appearance of a screen, and an analog, it 
becomes possible to see from view location 7a of the transverse plane of a screen 3, and to show the distorted right 
image which is not. Moreover, the input means 31 1 is established and it becomes possible to enable a user to set up the 
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optimal projection appointed field RD freely, to see from the view location of arbitration, and to show the distorted 
right image which is not, where the screen field RS and the test image field RT are displayed on an input screen in 
piles. Moreover, by inputting the relative-position relation between a view location, a camera, and a screen, the 
projection appointed field RD can be computed and it becomes possible to see from the view location of arbitration and 
to show the distorted right image which is not. In addition, with the gestalt 3 of this operation, although the system 
configuration of one projector was explained, it can apply also in the system constituted from a projector of the number 
beyond two sets as shown in the gestalt 2 of the above-mentioned implementation, or it, and the same effectiveness can 
be acquired. 

[0098] (Gestalt 4 of operation) The image projection equipment by the gestalt 4 of operation of this invention is 
explained hereafter, referring to a drawing. With the gestalt 4 of this operation, since there are many the gestalten 2 and 
intersections of the above-mentioned implementation, it explains focusing on difference. Drawing 57 is drawing of the 
equipment configuration of the image projection equipment by the gestalt 4 of operation of this invention. The screen 
with which 1 copies an image in drawing 57 , the projector to which 2 projects an image on a screen 1 by the light and 
infrared light, The projection image with which 3 was projected on the screen 1 by the projector 2, the camera with 
which 4 photos the projection image 3 by infrared light, The image compensator which the image source with which 5 
outputs a video signal, and 6 generate amendment data from the data from a camera 4, carries out amendment 
processing of the video signal from the image source 5, and is outputted to a projector 2, and 7 are an observer's view 
locations. Here, the above-mentioned image source 5 and the above-mentioned camera 4 are good also as a 
configuration by which endocyst was carried out to the above-mentioned image compensator 6. With the gestalt 4 of 
this operation, the front face of the above-mentioned screen 1 shall not necessarily be a flat surface, and shall be a free 
sculptured surface. Furthermore, the front face of the above-mentioned screen 1 shall change with time amount. 
Moreover, let the above-mentioned view location 7 and the location of the above-mentioned camera 4 be matches. The 
hardware configuration of the image projection equipment by the gestalt 2 of operation of this invention is the same as 
that of what is depended on the gestalt 1 of operation shown in drawing 8 , and omits explanation. 
[0099] The outline of the image projection equipment by the gestalt 4 of operation of this invention of operation is 
explained using drawing 57 and drawing 8 . As shown in drawing 57 , a projector 2 is arranged in the direction of 
slanting to the direction of a transverse plane of a screen 1. In the image compensator 6, a test image is generated by 
the amendment data origination program, and it is outputted to a projector 2. The test image inputted into the projector 
2 is projected by infrared light, and the projection image 3 is formed on a screen 1. At this time, the projection image 3 
serves as that right pair installation of a screen 1 and the projector 2 is not carried out, and a graphic form distorted 
according to the shape of surface type of a screen 1 when seen from the view location 7. In the same location as the 
view location 7, the projection image 3 of a test image is photoed by infrared light with a camera 4, and it inputs into 
the image input memory 306 of the image amendment means 6. Projection distorsion of projected image is computed 
by comparing the generated test image with the photography image inputted into the image input memory 306, the 
amendment data for giving a reverse distortion in advance are computed so that there may be no distortion at the time 
of projection, and it memorizes to a record medium 303 or main storage 304. 

[0100] Next, by the image amendment program, the video signal outputted from the image source 5 is serially 
incorporated by the target for every image frame at the image input memory 306, according to amendment data, from 
the image input memory 306, serially, is changed into a target and stored in the video output memory 307. The 
contents of the video output memory 307 are serially outputted as a video signal, and are outputted to a projector 2. At 
this time, an amendment data origination program and an image amendment program are performed in parallel, and a 
projector 2 is the light and projects in piles the image which is infrared light and amended the test image on 
coincidence. That is, an amendment data origination program updates amendment data on real time, and an image 
amendment program amends an image using the newest amendment data, and it projects two images on a screen 1 at 
coincidence. Thus, it is formed as a right image without the always distortion only by the image amended on the screen 
1 with the front face which changes with time amount. Next, the block configuration of the image projection 
equipment by the gestalt 4 of operation of this invention is the same as the detailed configuration of the gestalt 1 of the 
above-mentioned implementation, and omits explanation. 

[0101] Detailed actuation of the image projection equipment by the gestalt 4 of this operation is explained using a flow 
chart. Drawin g 58 to drawing 61 is the flow chart of detail actuation of the image projection equipment by the gestalt 4 
of this operation. Drawing 58 is the whole gestalt 4 flow chart of this operation. First, a test image is generated and it 
projects on a screen 1 by infrared light from a projector 2 (1 step S41 of drawing 58 and drawing 59 , and S41- 2). 
Next, the procedure of an extract of a test image is explained ( drawing 58 , step S42 of drawing 60 , S42-1-6). That is, 
the projection image 3 of the test image projected on the screen 1 by infrared light is photoed with the camera 4 of 
infrared light. Only the focus of a test image is reflected to the photoed image, and let this image be the focus image 
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Z10 (step S42-1 of drawing 60 ). step SI- [ in / in the labeling activity of step S42-2, and 3-6 / the gestalt 1 of the 

above-mentioned implementation ] — the same **** as 5 and 6 and explanation are omitted. 

[0102] Then, the same procedure as steps S2 and S3 of the gestalt 1 of the above-mentioned implementation and S4 

performs decision (step S43 of drawing 58 ) of the projection appointed field, generation (step S44 of drawing 58 ) of 

an amendment table, and amendment ( drawing 58 step S45) of an image. A test image is generated and the test image 

of infrared light and the amendment image of the light are projected on a screen 1 by the projector 2 in piles (1 drawing 

58 
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CLAIMS 



[Claim(s)] 

[Claim 1] A test image generation means to generate a test image, and an image projection means to project an image 
on a screen, A photography means to photo the projection image of the projected test image and to output as a 
photography image, So that the above-mentioned test image and the above-mentioned photography image which were 
generated are compared, it may be distorted and the above-mentioned deformation amount to a deformation amount 
count means to compute the deformation amount of a projection image, and an image can be projected that there is 
nothing Image projection equipment characterized by having an amendment data generation means to generate the 
amendment data which give a reverse distortion in advance to an image, and an amendment data storage means to hold 
the above-mentioned amendment data. 

[Claim 2] Image projection equipment characterized by to have further an image input means to receive an image, and 
an image amendment means to perform amendment processing by the amendment data memorized for the above- 
mentioned amendment data storage means to the reception beam above-mentioned image, and to output to the above- 
mentioned image projection means, in image projection equipment according to claim 1. 

[Claim 3] It is image projection equipment characterized by what is been what also performs mask processing which 
lowers brightness to a part of pixel from which the above-mentioned image amendment means constitutes the image of 
a processing object in image projection equipment according to claim 2. 

[Claim 4] In image projection equipment given in either of claims 1-3 the above-mentioned photography means It is 
what photos the whole screen including the projection image of the projected test image, and is outputted as a 
photography image. It has further the screen extract means which takes out the geometric information on a screen from 
the above-mentioned photography image. The above-mentioned deformation amount count means Image projection 
equipment characterized by what is been what computes the deformation amount of a projection image from the 
generated above-mentioned test image, the above-mentioned photography image, and the geometric information on the 
above-mentioned screen. 

[Claim 5] The field on the screen which wants to project the image after amendment processing on either of claims 1-4 
in the image projection equipment of a publication is made into the projection appointed field. Each location and each 
sense of a view, an image projection means, a photography means, and a screen, It is image projection equipment 
characterized by what is been what computes the deformation amount of a projection image by having further a screen 
configuration and an input means to input at least one of the projection appointed fields as installation conditions, and 
the above-mentioned deformation amount amendment means considering the installation conditions of the above- 
mentioned input means. 

[Claim 6] It is image projection equipment characterized by what is been what a user specifies the projection appointed 
field as in the screen which displayed in piles the graphic form with which the above-mentioned input means expresses 
a screen in image projection equipment according to claim 5, and the graphic form showing the projection image of a 
test image. 

[Claim 7] In image projection equipment given in either of claims 2-6 the above-mentioned image projection means 
While projecting the image which carried out amendment processing with the image amendment means on a screen It 
is image projection equipment which projects the test image of a test image generation means on a screen in the 
wavelength region which is other than a light region, and is characterized by what the above-mentioned photography 
means is what photos the projection image of the projected test image in the above-mentioned wavelength region. 
[Claim 8] A test image is image projection equipment characterized by what positional information is known 
beforehand in image projection equipment given in either of claims 1-7, and is been what is constituted from two or 
more focus which has an identifier. 

[Claim 9] It is image projection equipment characterized by what is been the thing to which each one focus of every 
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switched on the light or turns [ sequential ] on a test image in image projection equipment according to claim 8. 
[Claim 10] A test image is image projection equipment characterized by what is been the thing of the color from which 
each focus differs in image projection equipment according to claim 8 or 9. 

[Claim 1 1] A test image is image projection equipment characterized by what is been what blinks the period from 
which each focus differs in image projection equipment given in either of claims 8-10. 

[Claim 12] A test image is image projection equipment characterized by what two or more focus is located in a line in 
the direction in every direction for at equal intervals in image projection equipment given in either of claims 8-11, 
respectively. 

[Claim 13] The test image generation process which generates a test image, and the image projection process which 
projects an image on a screen, The photography process which photos the projection image of the projected test image 
and is outputted as a photography image, So that the generated above-mentioned test image is compared with the 
above-mentioned photography image, it may be distorted and the above-mentioned deformation amount to the 
deformation amount count process which computes the deformation amount of a projection image, and an image can 
be projected that there is nothing The image projection approach characterized by having the amendment data 
generation process which generates the amendment data which give a reverse distortion in advance to an image, and 
the amendment data storage process of holding the above-mentioned amendment data. 

[Claim 14] The image projection approach characterized by having further the image input process of receiving an 
image, and the image amendment process which performs amendment processing using the amendment data 
memorized at the above-mentioned amendment data storage process to the reception beam above-mentioned image, 
and is outputted to the above-mentioned image projection process in the image projection approach according to claim 
13. 

[Claim 15] It is the image projection approach characterized by what it has for the process which also performs mask 
processing which lowers brightness to a part of pixel from which the above-mentioned image amendment process 
constitutes the image of a processing object in the image projection approach according to claim 14. 
[Claim 16] In the image projection approach given in either of claims 13-15 the above-mentioned photography process 
It is what photos the whole screen including the projection image of the projected test image, and is outputted as a 
photography image. It has further the screen extract process which takes out the geometric information on a screen 
from the above-mentioned photography image. The above-mentioned deformation amount count process The image 
projection approach characterized by what is been what computes the deformation amount of a projection image from 
the generated above-mentioned test image, the above-mentioned photography image, and the geometric information on 
the above-mentioned screen. 

[Claim 17] The field on the screen which wants to project the image after amendment processing on either of claims 
13-16 in the image projection approach of a publication It considers as the projection appointed field. Each location 
and each sense of a view, an image projection means, a photography means, and a screen, It is the image projection 
approach characterized by what is been what computes the deformation amount of a projection image by having further 
the input process which inputs at least one of a screen configuration and the projection appointed fields as installation 
conditions, and the above-mentioned deformation amount amendment process considering the installation conditions 
of the above-mentioned input process. 

[Claim 18] It is the image projection approach characterized by what is been what a user specifies the projection 
appointed field as in the screen which displayed in piles the graphic form with which the above-mentioned input 
process expresses a screen in the image projection approach according to claim 17, and the graphic form showing the 
projection image of a test image. 

[Claim 19] In the image projection approach given in either of claims 14-18 the above-mentioned image projection 
process While projecting the image which carried out amendment processing at the image amendment process on a 
screen It is the image projection approach which projects the test image generated at the test image generation process 
on a screen in the wavelength region which is other than a light region, and is characterized by what the above- 
mentioned photography process is what photos the projection image of the projected test image in the above-mentioned 
wavelength region. 

[Claim 20] The above-mentioned test image is the image projection approach characterized by what positional 
information is known beforehand in the image projection approach given in either of claims 13-19, and is been what is 
constituted from two or more focus which has an identifier. 

[Claim 21] It is the image projection approach characterized by what is been the thing to which each one focus of every 
switched on the light or turns [ sequential ] on the above-mentioned test image in the image projection approach 
according to claim 20. 

[Claim 22] The above-mentioned test image is the image projection approach characterized by what is been the thing 
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of the color from which each focus differs in the image projection approach according to claim 20 or 21. 
[Claim 23] The above-mentioned test image is the image projection approach characterized by what is been what 
blinks the period from which each focus differs in the image projection approach given in either of claims 20-22. 
[Claim 24] The above-mentioned test image is the image projection approach characterized by what two or more focus 
is located in a line with length and a longitudinal direction for at equal intervals in the image projection approach given 
in either of claims 20-23, respectively. 

[Claim 25] The procedure which generates a test image, and the photography image which photoed the projection 
image of the test image projected on the screen, The deformation amount computational procedure which compares the 
generated above-mentioned test image and computes the deformation amount of a projection image, The record 
medium which recorded the image projection program which makes a computer perform the amendment data 
generation procedure which generates the amendment data which give a reverse distortion in advance to an image in 
order to be distorted and to project an image from the above-mentioned deformation amount that there is nothing, and 
the amendment data storage procedure of holding the above-mentioned amendment data. 

[Claim 26] It is the record medium recorded in the image projection program characterized by what it has further for 
the image amendment procedure which is made to carry out amendment processing and projects on a screen the 
amendment data which hold the above-mentioned image projection program in the amendment data storage procedure 
to a reception beam image in the record medium which recorded the image projection program according to claim 25. 
[Claim 27] It is the record medium which recorded the image projection program characterized by what is been what 
has the procedure which also performs mask processing which lowers brightness to a part of pixel from which the 
above-mentioned image amendment procedure constitutes the image of a processing object in the record medium 
which recorded the image projection program according to claim 26. 

[Claim 28] In the record medium which recorded the image projection program of a publication on either of claims 25- 

27 The screen extract procedure which takes out the geometric information on a screen from the photography image 
which photoed the whole screen including the projection image of the projected test image is added. The above- 
mentioned deformation amount computational procedure The record medium which recorded the image projection 
program characterized by what is been what computes the deformation amount of a projection image from the 
generated above-mentioned test image, the above-mentioned photography image, and the geometric information on the 
above-mentioned screen. 

[Claim 29] In the record medium which recorded the image projection program of a publication on either of claims 25- 

28 The field on a screen to project the image after amendment processing is made into the projection appointed field. 
Each location and each sense of a view, an image projection means, a photography means, and a screen, It is the record 
medium which was further equipped with the input procedure which inputs at least one of a screen configuration and 
the projection appointed fields as installation conditions, and recorded the image projection program characterized by 
what is been what computes the deformation amount of a projection image by the above-mentioned deformation 
amount amendment procedure considering the above-mentioned installation conditions. 

[Claim 30] It is the record medium which recorded the image projection program characterized by what is been what a 
user specifies the projection appointed field as in the screen which displayed in piles the graphic form with which an 
input procedure expresses a screen in the record medium which recorded the image projection program according to 
claim 29, and the graphic form showing the projection image of a test image. 

[Claim 31] A test image is the record medium which recorded the image projection program characterized by what 
positional information is known beforehand in the record medium which recorded the image projection program of a 
publication on either of claims 25-30, and is been what is constituted from two or more focus which has an identifier. 
[Claim 32] It is the record medium which recorded the image projection program characterized by what is been the 
thing to which each one focus of every switched on the light or turns [ sequential ] on a test image in the record 
medium which recorded the image projection program according to claim 31 . 

[Claim 33] A test image is the record medium which recorded the image projection program characterized by what is 
been the thing of the color from which each focus differs in the record medium which recorded the image projection 
program according to claim 3 1 or 32. 

[Claim 34] A test image is the record medium which recorded the image projection program characterized by what is 
been what blinks the period from which each focus differs in the record medium which recorded the image projection 
program of a publication on either of claims 31-33. 

[Claim 35] A test image is the record medium which recorded the image projection program characterized by what two 
or more focus is located in a line with length and a longitudinal direction for at equal intervals in the record medium 
which recorded the image projection program of a publication on either of claims 31-34, respectively. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the equipment configuration of the image projection equipment by the gestalt 1 of 
operation of this invention 

[Drawing 2] The block diagram of the image projection equipment by the 1st conventional example 
[Drawing 3] The flow chart of the 1st whole conventional example 

[Drawing 4] The explanatory view of the test image before and behind amendment of the 1st conventional example 
[Drawing 5] Count of the deformation amount of the 1st conventional example, and the flow chart of generation of 
amendment data 

[Drawing 6] The block diagram of the image projection equipment by the 2nd conventional example 
[Drawing 7] Drawing showing the configuration of the projected image in the 2nd conventional example 
[Drawing 8] Drawing showing the hardware configuration of the image projection equipment by the gestalt 1 of 
operation of this invention 

[Drawing 9] The block diagram of the image projection equipment by the gestalt 1 of operation of this invention 
[Drawing 10 ] Drawing showing the detailed configuration of the image amendment means by the gestalt 1 of operation 
of this invention 

[Drawing 11] Drawing showing the configuration of the test image in the gestalt 1 of operation of this invention 
[Drawing 12] Drawing showing the configuration of the table in the gestalt 1 of operation of this invention 
[Drawing 13] The explanatory view of the system of coordinates of the image frame in the gestalt 1 of operation of this 
invention 

[Drawing 14] Drawing showing the configuration of the table element of the amendment table Th in the gestalt 1 of 
operation of this invention 

[Drawing 15] Drawing showing the configuration of the table element of the table TO in the gestalt 1 of operation of 
this invention, T 1 , and T2 

[Drawing 16] The explanatory view of the principle of operation in the gestalt 1 of operation of this invention 
[Drawing 17] The flow chart of the whole in the gestalt 1 of operation of this invention 

[Drawing 18] The projection of a test image and the flow chart of extract processing in the gestalt 1 of operation of this 
invention 

[Drawing 19] The flow chart of labeling processing of the focus in the gestalt 1 of operation of this invention 
[Drawing 20] The flow chart of decision processing of the projection appointed field in the gestalt 1 of operation of 
this invention 

[Drawing 21] The flow chart of the amendment table generation processing in the gestalt 1 of operation of this 
invention 

[Drawing 22] The flow chart of the table TO generation processing in the gestalt 1 of operation of this invention 
[Drawing 23] The flow chart of the table Tl generation processing in the gestalt 1 of operation of this invention 
r Drawing 24 </A>l The flow chart of the table T2 generation processing in the gestalt 1 of operation of this invention 
[Drawing 25] The flow chart of the amendment table Th generation processing in the gestalt 1 of operation of this 
invention 

[Drawing 26] The flow chart of amendment processing of the image in the gestalt 1 of operation of this invention 
[Drawing 27] The flow chart of the pixel value computation in the gestalt 1 of operation of this invention 
[Drawing 28] The explanatory view of the photography image Zl of the projection image of the bent test image in the 
gestalt 1 of operation of this invention 

[Drawing 29] The explanatory view of the focus image Z10 in the gestalt 1 of operation of this invention 
[Drawing 30] The explanatory view of decision processing of the projection appointed field in the gestalt 1 of 
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operation of this invention 

[Drawing 31] The explanatory view of the image frame CO in the gestalt 1 of operation of this invention 
[Drawing 32] The explanatory view of the table TO generation processing in the gestalt 1 of operation of this invention 
[Drawing 33] The explanatory view of the table TO generation processing in the gestalt 1 of operation of this invention 
[Drawing 34] The explanatory view of the table Tl generation processing in the gestalt 1 of operation of this invention 
[Drawing 35] The explanatory view of the table Tl generation processing in the gestalt 1 of operation of this invention 
[Drawing 36] The explanatory view of the table T2 generation processing in the gestalt 1 of operation of this invention 
[Drawing 37] The explanatory view of the table Th generation processing in the gestalt 1 of operation of this invention 
[Drawing 38] The projection of the 2nd test image and the flow chart of extract processing in the gestalt 1 of operation 
of this invention 

[Drawing 39] The projection of the 3rd test image and the flow chart of extract processing in the gestalt 1 of operation 
of this invention 

[Drawing 40] The projection of the 4th test image and the flow chart of extract processing in the gestalt 1 of operation 
of this invention 

[Drawing 41] Drawing showing the equipment configuration of the image projection equipment in the gestalt 2 of 
operation of this invention 

[Drawing 42] The flow chart of the whole in the gestalt 2 of operation of this invention 

[Drawing 43] The flow chart of decision processing of the projection appointed field in the gestalt 2 of operation of 
this invention 

[Drawing 44 ] The explanatory view of decision processing of the projection appointed field in the gestalt 2 of 
operation of this invention 

[Drawing 45] Drawing showing the equipment configuration of the image projection equipment in the gestalt 3 of 
operation of this invention 

[Drawing 46] The block diagram of the image projection equipment in the gestalt 3 of operation of this invention 
[Drawing 47] The flow chart of the whole in the gestalt 3 of operation of this invention 

[Drawing 48] The flow chart of extract processing of the screen configuration in the gestalt 3 of operation of this 
invention 

[Drawing 49 ] The flow chart of decision processing of the projection appointed field in the gestalt 3 of operation of 
this invention 

[Drawing 50] The explanatory view of decision processing of the projection appointed field in the gestalt 3 of 
operation of this invention 

[Drawing 51] The flow chart of decision processing of the 2nd projection appointed field in the gestalt 3 of operation 
of this invention 

[Drawing 52] Drawing showing the screen configuration of an input means to use it by decision processing of the 2nd 
projection appointed field in the gestalt 3 of operation of this invention 

[Drawing 53] The flow chart of decision processing of the 3rd projection appointed field in the gestalt 3 of operation of 
this invention 

[Drawing 54] Drawing showing the screen configuration of an input means to use it by decision processing of the 3rd 
projection appointed field in the gestalt 3 of operation of this invention 

[Drawing 55] The explanatory view of the physical relationship of the screen and each view location in the gestalt 3 of 
operation of this invention, and a camera 

[Drawing 56] Drawing showing the relation of the configurations of each view location in the gestalt 3 of operation of 
this invention, and the projection appointed field 

[Drawing 57] Drawing showing the equipment configuration of the image projection equipment in the gestalt 4 of 
operation of this invention 

[Drawing 58] The flow chart of the whole in the gestalt 4 of operation of this invention 

[Drawing 59] The flow chart of projection processing of the test image in the gestalt 4 of operation of this invention 
[Drawing 60] The flow chart of extract processing of the test image in the gestalt 4 of operation of this invention 
[Drawing 61] The flow chart of projection processing of the test image in the gestalt 4 of operation of this invention 
and an amendment image 
[Description of Notations] 

1 Screen 

2 Projector 

3 Projection Image 

4 Camera 
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5 Image Source 

6 Image Compensator 

7 Observer's Look Location 

8 Normal of Screen 

9 Optical Axis of Camera 

10 The Temporary Projection Appointed Field 

1 1 The Projection Appointed Field 

101 Screen 

102 Test Image 

103 Pattern Generating Circuit 

104 D/A Conversion Circuit 

105 Projector 

106 Camera 

107 Circuit Changing Switch 

108 A/D-Conversion Circuit 

109 Pattern Extract Circuit 

110 CPU 

111 Memory 

112 Circuit Changing Switch 

113 Distortion Amendment Circuit 

201 Projection Means 

202 Projective-Transformation Means 

203 Continuation Image Transformation Means 

204 Screen 

205 Image Projected without Performing Projection Conversion 

206 Image Projected after Performing Projection Conversion, 

207 Lap Part of Image 

301 Keyboard 

302 Mouse 

303 Storage 

304 Main Storage 

305 Central Processing Unit 

306 Image Input Memory 

307 Video Output Memory 

308 Bus 

401 Input Frame Memory 

402 Output Frame Memory 

403 Address Generation Means 

404 Address Translation Means 

405 Weight Decision Means 

406 Pixel Interpolation Means 

407 Mask-Processing Judging Means 

408 Mask-Processing Means 

501 Test Image 

502 Test Image on Image Frame B 

503 Test Image on Image Frame CI 

504 Test Image of Ideal Which Should be Obtained on Image Frame CO 

505 Test Image before Amendment Processing on Image Frame S 

506 Test Image after Amendment Processing on Image Frame B 

507 Test Image Projected on Image Frame C2 

601 Graphic Form in which Screen Field is Shown 

602 Graphic Form in which Test Field is Shown 

603 Graphic Form in which the Projection Appointed Field is Shown 

604 Mouse Cursor 

701 Test Image Generation Means 



702 Image Projection Means 

703 Photography Means 

704 Test Image Extract Means 

705 Deformation Amount Count Means 

706 Amendment Data Generation Means 

707 Amendment Data Storage Means 

708 Image Input Means 

709 Image Amendment Means 

710 Screen Extract Means 

711 Input Means 
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fc&IEx - * !Ett XST'IEU L T V> -5 ffiiE^- 9 5r ffl V > X 
HljEteafcfTVV ±ffiifcffcifc*lSfcttJ:ai-5iBMMitjE 
XSir, Sr^f)(c#^fcr b&Vfmh-tZh<DX-bZ> B 

[0027] #$B9i0>tt*g i 6 ica>a>£0MM5tl&2r& 

14, 3*>b.l 5<OV>-f^7JMC|S*roe*^ftB^ 

20 (ciix, XIElg*H-|tLXfI{4 v £>&£ixfc±iExX h® 
Hit, ±iB*»Bfci:, ±ffi** U -><0»fa^ttfttff 

[0 0 2 8] 1 7 j£A>A»58IHfeS**fe 

(4, lMt*i 3fl><bi 6 ^iVtjMiEfcoifcifeiMfcfc 

±©««*, U 8fc*«**a, 

ri*** y->w*fegi:#^t, ^i?y- 
>jf^, Rxm&infemwo o 1 1 1 osr, » 

4«IEXai4, ±ISA*XS<0»«^*t)*P*LT, 

A^xm<4, y-^zni-m&k. niios 

[0 0 2 9] *&W<ntmm. 1 9 l-*»*»S8fe<ftSj»*iSfe 
.40 (4, ffijfcJgl 4*»P> 1 8<Z>V^-f*t* ! 'lCfE*©l»«igjS?* 

^aSrLfcB^Sr^^ V-^&B-j-Zk k tic, 

foSSES^T-X* y-VjC^-t-5tWT-fct), Xffiffi 

So 

[00 3 0] #«W0>»#9i 2 o ^*»*>siftfifta**8fe 
(4, S»*«l 3*»e»i 9 0t*-rft;HclE*00Mftttl$;& 
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[0 0 3 1] *%m(Om 2 1 tC7>^>5 Wg-ftfi^S; 

* vmm-t, i otoM, t l < 

[0 0 3 2] *^B^Wtt*il2 2(C75^^^fe^*-fe 

[0 0 3 3] #3P^»flt#ifi2 3{C^^5B*^^*te 

[0 0 3 4] *^B^<DW*II2 4(C/!i^SS!«t^^& 
li, ii#rg2 0^2 3WV^-f^^lE*W|*«g^*- 

[0 0 3 5] *^HJroff^ll2 5tCd^3IB*Hg!&i*:/n 
Hit. V-yK&m^tzTXhm&<Dl8iitfB!k1M>Zffi 

[0 0 3 6] *mW<Dm#m2 6lZfrfr%yki$>&fc7u 
^9A^iE®LfclE^fr(i, tt*3S 2 5 lEttW^S 

£>6, ^b£¥fWit-fi>h<DXhi> 0 
[0 0 3 7] *^Wff*3S2 7 (C75^-5W^e^^n 
^7A^|E®LfclEfi!:^(4, ft *JS 2 6 IE*W^« 

m^vyy^zmm^tzmmmmcte^x. ±.w&m 

L»S Sr T ff 6 * ^ MS £r t ft o Mffi^lH Wi" 5 t 

[0 0 3 8] *liB^C0ft*«2 8(C^^^-5B*^S^7"n 
^7A£!Efi^/tKg!»te, M*3I2 5 7)^2 7<Ol^ 



74 

[0 0 3 9] #fg^<D!t5Rig 2 9 KT^SSfcfcg^n 
■ [0 0 4 0] *&W<Dtfl#m 3 0 a 

m-rmMt&mtixm7jiLit.wmci3\ / ^x. 3.—^^ 
20 [0041] **w©ai*5i 3 1 \z.frfi>&mt&m-7o 

VyJi&'&mL.tz&t&Mm-t. Ib*^2 5*»p> 3 Ocd^ 

x\ t^m\\=f- zm-tzm&oftm&xmi&Tz tot- 

[0 0 4 2] *^S^Wf**3l 3 2 icA^^^S^7°n 
^9ASrlE»LfcflE»«Efl:H:. »*« 3 1 IE«0*MfelS: 

[0 0 4 3] *&m<nm 3 3 fcjJ^SBMfeS*^ n 

5. r bZftWt.b-fZ>bK>XtbZ> 0 
[0 0 4 4] *»W©»*«3 4^A»*»5!fcfftaJK^'o 

-rstcefo?), n b*¥rWLb-r Z>i><?>XhZ> 0 

[004 5] *&We>m*m 3 5 IC*»*»5IBIHftS*7 F n 
^7i»&E»LfcefiWi#tt:, 8)1**3 i*>P> 3 4 <OV> 

[004 6] 

nmmmmuzi^ik^mmm^'o^^x, mmzm 
m\,t£ifibWf\-t-&; mat, *&w<omm(oMmnz. 
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ii«t«K»3fia<o»iB«J«S:*i-iaT?fcS. ill:* 
(4*y 3 * ? aw* 

[0 0 4 7] ZZX\ JcM7°v^x.<7 9 2\t, Afls^J^ 
ttil^nv^i^, CRTSyDv^x^?, DLP 
(Digital Light Processing) 3^7° u i/ ■? 9 , 
^ y KT'n * * ft i'^fe 9 . ±!ES*:flK«I^B 6 

AffcWctex-?— y-^3Vfc°3. — * v JfcliCPU 
^D S P (Digital Signal Processor) ££&i2^fcy >^ 

^7, ^s^i^f^tf^fcifflSfcO, Jiieefcffey— 

X 5 (Domett, fftUa-^, S^^^^^y 0 !/ 

— Y< Sc^^-a— t\ t'x ^-77 y 7 , y-^yw^vt" 

#y 7 4(4, ±|E^ffiiEp«6lCrtQ$^fc^t L 

Stcot-rs,, Sfc, JifEtfLSfifi 7 t , ±§£77^7 4 
ilE&Wft^S^TS^I-Si;!^ S-f- 
[0 048] ifcH8i4, *mm<owmi tczzvutist 

tt l J; 5^S^SIB-C-«, iSEBMM&jESfi 6 

^ 7 A LfcEfttttfcSr^i"*' 5 = > - 9 -> 7. 7 

^t, 3 0 1 tt3.-1f*»e>*fiflJ»-^3:^ffiffll*^Srg 
ttttfTS^-tf- K, 3 0 2(4^— 1f^e>1W#5r»^L 
£9, MB±©<iWf^£§:ltW7 5-^'7 7., 3 0 3(4 
yury^-^x-^^if^fStSLfcfSlg:^^ 3 0 4(4 
E«^ft3 0 3^f,/a^7AJ?r-^ltWU- 
B#Wl^^fLfct). K3 0 l-^-^ja.3 0 2*> 

Pj^ii/.yfc'f-^Sr-NpWlr^-rsilEtt^S, 3 
0 5 l4±!Eltbe 3 0 4tC^$ttTV^yD^7AS: 

id^Sr^-rs^^a^B, 3 0 e^^t^sr-ut 

M*WS(-x-^?rT^-fey.T'#2)B*^ttl^y ; t y , 3 



(9) 

16 . 

0 8 f4=*-#- K 3 0 1 , v^3 0 2, ESg£ft 3 0 

3. ±iet»giB3 0 4, 4>**aa^«3 0 5. smsa^j 
. y^ey 3 o 6, sfc^ffi^y^-y 3 0 7*mm-tz>/<xx 

$>9, I P*:$im&W.3 0 5A»ibCDf&JWc4 9> '(73^7 

*a lt> . &mmr$<D7*-? ^/n ^7 A&a&gfli -rs 

^ttS^y^-y 3 0 7(4. *0>HMB«:±EtlHg«3O4-e 

*/bu ^ATjy^ey 306, *5<tt^B*^m^y^y 
[004 9] jsktc. *nm<oMnn'£z>vkm&&mm 

y-Viro7£ffi^tC*fLT^H6W*|6]H, y'D-^i^ 
^2Sri2S1-S„ £1% 8*^MlESIB6{c*5V^T, tfuE 

f-^^yn^yMiimmmw^ 0 3 4 0 ±e*kb 

3 0 4icW^i££iV **«a$£K3 0 5T'3ltT$ix 
5o i-f K 3 0 1 17^ 3 0 2 A7) 

Lfci#i;i,ot77 ns«*s^sn, B*«m*y^ 

y 3 0 7 a»t>«Mfcff ■!§■£ LT7*n -^^^2 — tti^) £tt 

20 5 0 - -t\ 77 bmm*hbfr£it)mmmft3 0 3tc 

[ 0 0 5 0 ] 7°n 5?* ? 9 2 (4A^) LfcWfcfl|-»*r!9* 
!)-yii7"D^i^ 2^]E*J-|S:g$tLTV^V>C h 

t, m&i&m7tfx? y — >i(7)i®(c^v^ 1 ^ 

?y-yi©«IMi:tJ:5, SB//«H»i:*oTV> 

y^y 3 0 6 (cATJ-fSo wC0^-C% hB^Wl^ 
3 0 6|cA*$nfc«»H«li:SrJt«L-CS*S:l|Lffl 

*©MjEx— ^SrHiaL, ±I5«^B3 0 4, *7t(4fS 
«^fr3 0 3tC|ElSL-C*3<o 

[0051] m^. RftiE/B^^Ais, eftm^3 
0349 $E«iSB 304 icfg^iiitL, ^^mmw: 

"o m^-f4, A-'ttc^A^y^ey 3 o 6 icii 

y 3 o 6^b!ft^tti*y^-y 3 0 7(c^^(c^lt 
fe^^tiSo BMfcm^^-y 3 0 7©rt*tt, iftiftB^- 
tLxmnkthfi^ti. yui?*.tf> 2(^4oT^i7 y — 

v 1 icSK^jx, ^{4B7^PjaTS^»/i^jELv 

[0052] m^, *mm<ommuz .ziwusa&im 
<D7u y ?mt$.*%imirz> 0 in 9 (4, *mmmmi\z 
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m«!£j5jc3M^ 7 0 2 lilBfc^m^Sr Xt} U *;?y- 

7 0 4f4iif^I8:7 0 3<0»^®^SrA^Lx^ 

o 5(4x* hSMBtiJ#&7 0 4Ot/ h®&tcMi-3 
ttNSi, y 1 ^ Mt4)«#a7 0 iwx* hBfct&Jt 
SLt, S*Sr»m-t-55i*fHIC*S, 7 0 6 14^*1+ 
*#fi 7 0 5 ©SESSrA* U !>— >H5*«>*:l^ 

jE^-7» 7 0 7l4ffluET r -* miET- 

a, 7 o 8 wis;»Lfcv^i!!Mftm#*s»tf*»tsefcfliA* 

7 0 9 li^A^¥© 7 0 8 -CgttjfcSfc&ff 
ffi1Ey : -9mte.^&7 0 7tCift«fb-C^5«IET r -^ 

o 2 tta*-j-5Bt«*iE*a-e*>5. *mm<Difm 1 r- 

(4, *gJ£#J& 7 0 3 ©A#I$$IB01J fc Lt* ^74^ffl 

2SrfflV>5t><Ot-r5o 
[0 0 5 3 J if;01Oli, _blHa*^MiE^7 0 9© 
M5r/Tt7'o7^lffe5„ [HlOlCfc^T, 40 1 

4 0 2tefi7£Ztl±T Kl^fcBJMtSrfc&tfi 

■^•i LTJfi&ffi^-tSffi^w-Ap^il, 4 0 3l4ffi 
^7U-A^^P 4 0 2©7 KW^5r^4.-T'5T 

4 0 4{4«IE:r-? (MjEx-^/U) lEtt^ 

T, T Kl'^»4f«4 0 3*Jffi*Lfcr KW*Kl*tJ(& 

t5A^7u-A^t!) 4 o lwltiScror Ku*£j±};*> 

t57K^tm 4 0 5ttffi3Ef f -^ (iiEf- 
^/V) f2tft3M£7 0 7(Cfo2>ffijEx-^^#BBLT, ® 
*S©I*S:tl|*t5I*»;Sfa, 4 0 6liA*7l/ 

-^^^•y 4 o i^p>St«3WL7blS^:<oiii^ffit, 

4 0 5 £ i* ib, S ftOSftiflg&fttffltl- £ 

-*-5W**tlffl#», 4 0 7J4l§IE:r-* (ffijE^-y 
^) KttMMk7 0 HchZffijE?-? (MlE^-sOu) • 
4r#R3.LT, 7 Kl^^*±flk4 0 3/JSffl^LfcT 

S^^.^ftiS*IJ^#©, 4 0 8t4-7X^«lS*lJ^#©4 

-T -5 -v ^ ? t? *> 5 , 

[0054] isfetc, ^mmmm 1 ic&itsx* h®^ 
isrtZT-xhm&omtimx-hio mi 



(10) 

##»jRS:flifiiti-5ii*ttv ***flWJ-t-5H*i:", & 
£i-5t>ro-ef4&v\, ini nc^-r^^. h®{£ 

14, ttfcjfcaMfr^ifcat^-C^Sa*, ^TLtrcO^ffi 
[0 0 5 5] 11 1 1 [Zm-tT-* HB&J4, ffigl<DW@L& 

[0056] mc, #mM<omm 1 (-joitsx— ^/ko 
ffimz.^\,->xm.w-rz !> mi 214, *%m<Dwmx\c& 

rtZr—?^ (ffijEx-^/w) ©Mit-fcS. mi 2 
tr*3V>T, T-7'/Wi2o©-ryf7 7X?:fto2ft7C 

[0057] ijcfc, *mmmm 1 sk^r^b 

(OifeBjmT'fcS., m 1 3lcjr:i-J; Bt7U-A» 
fe±«®*$r, ffifllfiS (0, 0) 1 L, Xift, Yi 

* •tixehK it 5 o *mm<Difm 1 ft BMfe&jeg 

BT'(4, »»f S7 0 3 ^ffl^tSiMSt tt, a 
^7 u-i>,CSr{5gffl-t-5.„ ®^7U— ACJ4, CXXCYfli 
W®^T*«fiK-r5o *it, W«Ifg7 0 9©AA7 
A/^D 4 0 1(4®^71^— ASJ;, ttJ^)7W— A 

^7W-ASi4, SXXSYf@roffifffT-, M7 1/-AB 
40 (4, BXXBYfli»®*T'^tt^tl«fi)c1-5.o #2US£>JF2fg 
1 l^*5(t5.^S^eTi4, BXXBYfflWf 1 — ^/US* 

5. 

[0 0 5 8] m 1 4 14, ttlEx-TVUhrox— 

(Dm^i^-trnxh^o mi 4id^-fJ:5t-, mie^- 

^/HhCOx- ^US^I4, HKDMlf {fi x , y t , . 
0,wl,w2,w3-e«J«i-5 o *l?Jg<7)^ffi.l iCfcttSlfeffeS 
^$IST-|4, CXXCYf@(D7 l -7'/US*T'1Sfi)c$tL2>T— 
7"VH0 i: , BX X BY(@(D 7^ — ^wg^ T'tB^ti" 5 T" — ^/W 
so Tl*5j;t) J T2^^ffl1-5o mi5(4, 7-— y/WT0,Tl,T2<Z> 
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(c, rn&oy— ^/uKSRtt, ltt«>ffi«HB x , y 
-:7Vni, ±fat£3£g 3 o 4 

[oo5 9] ut, *mwmm^zu-t z , 

$tt*a>WJl?P«\ P(A) fc*!EU W;:. If(x, y) 

tcfi:«-r5®^PSr, p(a)[x, yitmm-tZo $> 

»«f«^iQSrQ(A) £3?!EL, (i, j)#ft<Oi|$»j& 

■ q*, q(a)[i, j]t*fE-r?> 0 "r-y'^T^mm-^ 

(i, jjfftrof-^gi*, T[i, j] t*|El"5o 

BI4, ^(CC, S,B£ ftlE-TS PJfcfc, 7— 

7/HO, r-7*;Hl, f-//H2, x— ^Hh 
14, i£(CT0, Tl, T2, Thtmm-f Z>Z.bfrhZ> 0 

[0060] frmMvtenuc&rtzwjftmmz. mm 
\^mw-rz>o Bun. **«©jgi»i©i[if^jsa*r» 
w-rsn-efoSo 01 etrjoVT, 5oii±@j^7u- 

ASlt4fi!cLfcf^ b®{£, 5 0 2ftr^H§5 0 

i zm&y i^-ABiicM^aaw^s^^Lfcx^ his 

^fcM^7U — J±C 1 JbWfx Hffi&, 5 0 4lifxh 

AC 0±(Ct#C 3 ttS^§:Si©i7)7 i ^. hPHS, 5 0 5!4Pf 
t7k-AS iWliE^aHflcoA^®^, 5 0 6 (4A7J 
■Id 5 0 5 £fctOa31 LfctiiE&®^, 5 0 7 Mt«# L 

[0061] ffiiT 1 — y/u^wtb^satwo^ 

TtftW-r5 0 01 6^(4, A7J®ft!5 0 5(4fX 
5 0 1 tlUCt LTI5iH^^-5o fx hSM&5 0 1 {4, * 
^J&T'f X h®^5 0 2l^¥-r-5«^>T% #1£b£Q(S)(4 
-?-ro4*#m^Q(B){C^$jx5„ fxh@j&5 0 2<D 
#8W?,Q(B)14, ifc^mTbcllCfcrjf X HS5 0 3 

[*ci J 

Q(C1)=Tbc1 Q(B) 

mmit. f7Hfe5 0 2©»teQ(B)ll S&TbcO 
IwiOf X MBfft5 0 4<OW»^Q(C0)^«$ttfci 

[&2] 

Q(C0) = TbcO Q(B) = TbcO Q(S) 

A^®{g!5 0 5<7)#m,6Q(S)(4, TsbtCfc >9 MlE^ 

Btti5 0 6©«r»^Q(B)^fft$ix, $ fedttEftlitfe 
5 0 6<D^|£,£Q(B)(4, 3E*Tbc2fc:,fc»>liffe5 0 
fS^Q(C2)(C^$ttfci#^. rtl?r«S:3T'^m-r 
5. 

[£Sc3] 



,?0 

Q(C2) = Tbc2 Q(B) = Tbc2 - Tsb Q(S) 

^&Tbc2(4— &U f^H«5 0 4i 1 SWl*^ 5 0 

[»4] 

Tsb = TbcT • TbcO 

dbci 'liTbci ©3?a:»*s-r) 

&1-H&4f4f x hB^WftM-QCo^TW^ffe 

*«rtUM-s &4 kmtm-e$t$LX'%z> 0 

So 

[0 0 6 2] ^tc. !fc&ffi:EHffB#<7>»^WSKo^T 
fftSfl-fSo A73®^5 0 5(4. «-H*teo^-C»5K* 
•t-«*l-J:*)*|jESH<ft5 0 6S:^L, SUB^S (Tb 

P(B) = Tsb P(S) 

[o o 6 3] atv^-c, ^mnmmuztotf 

BJH-5o Hi 7 ^^<b[2! 2 7(4, *H»©JK«iliJ:S!ft 
{feS*ig»¥f»!!)ff©7n-ft- ht?fo5o 017 
14, -fcMM<vBnicD±fo7ti—3-v—t*X'h'9, mi 
8(4, Ull 7<DXf y^SlWpiifflftXf y:7*Sl-l~6£: 

jo mm<nmmfrbm.w-rz>mi 7 , 1 soxry/si.si 

-l~6) 0 fx bWg>±j&3M3: 7 o 1 14, HI l l (c^-T <fc 
(H) 1 8 COXx -y 7°Sl-l)„ 1f 1^18: 7 0 3 (4, f^M 
«Z0if5(il 8CDXT -7/S1-2), »ftSI?S7 

02(4, fxhBMx^y->ii;Wt5. x^y 
— vw*E(4i*ftffi-efc.5fc«), MfrotM 
^3(4iiA/7ct<7)i^S 0 rcottffiT-, l^fS7 0 3 
I4&I3: if ill fx hH^ro^fls^trJ: 

40 5i-*^b, ai^®i*Zlt-f 5(131 8WXf y7°Sl- 

3); 

[0 0 6 4] II 2 8 14, MA/7cf X ME^»tg#tftfe^ 3 

y— tffim^&7 o 3 t<ofifiM#, *34t>*x^y 

-VI W*ffi<0^/,fif|Cj;oT^fk-t5„ *7tH28 
14, #a^UXV=5X50S^"C&5 G f^H« 
tttt1#^7 0 4(4, ti^S^ZOtZliW^^b, #m 
^Offi«Srttffi Ufc»»jfeH«Zl0S:^J5K-f * (818© 
Xf ^7°Sl-4) 0 
so [ 0 0 6 5 ] 11 2 9 14, %fWt.M.WmiO<Z>-&\$:7rrfm 
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Vfo% 0 fcfcU 0 2 9tt*jp«^i*UX V= 5 X 5<Dm 
Olbjsi^T, B*<t* s *>5IH«[SVJ: O^cSv^M*^)** 

Sfc, «F«^ft«o»3&suxv«J:i9#^»^tt, ®*§ 
0>*SDa**#i^«fc:, uxvi^lffiu uxvi(Z) 
*SF«^«*Sr*Si-5 (H 1 8 ^75/ 7"Sl-5) 0 j^v> 

f y :/sl-6)o 

[0066] rr-ei«o-WiLt, 

01 9 ic^-fo *i\ HI 2 9 K*i-W«jfeHlftZi0lc*5 
l^C\ 4*»^Q(C) [0, 0] Zfefe-fZ (019CO^^ 

Do W«K, #m^Q(C)[l,0]-Q(C)[U-l,0]Sr, 
£t5(il9^T^/Sl-62) 0 #»^Q(C) 
[0, l]—Q(C)[U-l,V-l]«r, (H 1 9<£>*x 

yysi-63,64) e 

[0 0 6 7] ftK v i^*B*«*o**#l(llcov^"CIft 

(I 1 7 , H 2 0 (^)Xf 5/ ^82, S2-l-5) fl H30 
tt, Slg»3e«*(0*3efta«r»W-*-5H-e*6. HI 3 

OfciSV^C, £*W-JM^«7 0 5tt, 4O00#m^Q(0 
[0,0], Q(C)[0,V-1], Q(C)[U-1,V-1], Q(C)[U-1,0]"CH 

j«i-6W»jRi:tt, H3 0^feWfe*»*J;5Jc, Q(c) 
[0 f 0]-Q(C)[0,V-l]t?*)5 o HOtiKcLT, Xftxl, y0, yl 
£*£>£(0 2 0^7 :y:/S2-2-4) 0 f * hB§S^R 

2 0^7^yS2-5) o 

[0 0 6 8] $EV>T, MiE7 L -^/^Th(D^#|lI^cov^ 
fl v iEr-^t^a/O 6(1, ^o^o^P^-^ 

' 2 1 CD^^^/yS3-l—4) 0 

[0069] ei 3 m^y^— j*co<ommmxfo 

Sri£« Lfc««8(^iffi«7 U — J* C 0 5 (0 2 2 tf) 

^xy^SS-lDo I«7i/-AC01t HEteSrft 5 

XfoZ> 0 0 2 2CO*X;y:7 P S3-12— 15£r, i\ 

co±co^rco®^p(co)[k, i](k=o-cx-i, i=o~cy- 

[0070] 0 3 2, 11133(1, ^-y/UTOCO^^S 
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*mm-tz>mx*hi> 0 mz2\c&^x< *@ltv^p 

(C0)[k, 1] *sftjKJg3e««RD^rtffltc*>54i^J4; P(C 
O)*ffltMO(04#tfc&Q(CO)[i, j], Q(C0)[i+l, j], Q(C 
0)[i+l, j+l],Q(C0)[i, j+llttfctL, rt#Jt*«r* »6- 

[ft6] 

rx = L1/(L1+L2) 
ry =L3/(L3+L4) 

JSt5B±0«f»jSlQ(B)[i, j], Q(B)[i+l,j], Q(B)[i+ 

1, j+i], q(b) [i, j+i]a*&p(B)ojs«K«:»c7 -etm 

U T0[k, l]td»jWi-5 0 
[«7] 

x = x4+dx*rx 
y = y4+dy*ry 

>tfc* U E33(Ctetf^Q(B)[i. j]G9£«*(x4, y4)£:^-5 

0[k, ^7 7r ^4t^)(El2 2C»^f7/S3 

-11~16) 0 " ^BB7 5^ W *5£T6i!l, -o 

[0 0 7 1] 02 3<7)^T'5/^ p S3-21~24Sr > ffli*^ U 

— i^B±(O^T(0®^P(B) [k, 1] (k=0~BX-l, 1=0—BY 

6 Q 03 4, 0 3 5(1, f-yMl©4*jftiS:RWt 
£0-Cfo£ o 13 4(3^ f IUt^I*P(B) 
[k, 1] *rBtr««£Q(B)[i t j], Q(B) j], Q(B)[i 
Q(B)[i, j+l]Sr*», rt$Wfc***8*>&#» 

[«8] 

rx = L1/(L1+L2) 
ry = L3/(L3+L4) 

0 3 5(C^i"l 51-, ^tlb4 0(D«Ff^^-ttlf*l*t 
lSi-«H«^^-AC l±^#«^Q(Cl)[i, j], Q(C1) 
[i+l.j], Q(Cl)[i+l, j+1], Q(Cl)[i, j+lL COMUfi 
rt^it^ir^b, #ffl±^A,B,C > DS:*«)5 0 * 
»^AC t»»BDOSE^.-t?a!>5P(Cl)^JSaffiS: 
f-^Ml[k, 1] tCj&W-r 5(023(^^7" y^S3- 

[0 0 7 2] 0 2 4CO^^>yyS3-31— 34^, U 

— i^B±(7)^T(7)®^P(B)[k, 1] (k=0— BX-1, 1-0— BY 
-1) Col ^xm V It: »C J; Q , x-y/H2S:^-r 
5 0 0 3 6(l^-^/UT2co^^S?rtftP^-r50Tfo 
5 0 03 6C^oV>T, f HTV^P(B)[k ( 1] 

AC±^SE(cx, cy)Sr, ^C9(C7F-T 
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[&9] 

(ex. cy) = T1[k, I] 

&ttez>tztt>. :©it fii^t £ pn (c) (4£ £ e> ft 

V\ ^rt, r<DllE(cx, cy)£ffltf4OC03l£-r£ 
Bi*P(C)[i, j], P(C)[i+l,j], P(C)[i+l, j+1], P(C) 
[i,j+l]£, SlOftfe, ,&E(C*t>ifiVMli§Sf£PN(C) 

t-fz. i3 6t*it *rrop(c)[i, j+i]^PN(c)(c*i-/s 

LTV>S 0 PN (C) /4**f 5 Hit! 7k-i,S _LCO£.PN (S) 
<OJffiIfii£, IScl l^fb**, x-^T2[k, l]IC«H(rt 

[ftl 0] 
I = I cx I 
J = I cy I 

[fen] 

(sx, sy)=T0[k1.l1] 

fcfc*U k1 , 11 [ijSPN(C)*t^-r@ieP(C)[a, b]0 

ClCDtt, mi 1 T-TOtkl, 11] tc" ^7 7 if" tfiL-o 

(^-X5''7'S3-31~34) 0 U±<D^mX\ 7—7°/VX2*£. 

[0 0 7 3] 112 5CD-X-T :>''7''S3-41~44£, Ifi7l/ 
— AB_kco£TCO®i!?P(B) [k, 1] (k=0~BX-l, 1=0~BY 
-l) fcoi^-cii 0 Sg-f i ic 4 t) , 7— ^/HhSr^-r 
5„ HI 3 7 (4, ^-^Hh©*fig«iaS:ttWi-5SI^*> 

5o B3 7£*3vvc, tiLtvN5P(B)[k, i] asatjs 

t5«7U-ASl©ilF(cx, cy)£r$Cl 2fl>£># 
[»1 2] 

(ex. cy) = T2[kll] 

£F£Btf 4oc9B5S§P<S) [i, j],P(S) [i+1, j],P(S) [i+ 
1, j+l].P(S)[i, »l 3*>t>**5. 

[in] 

I = I cx I 
j= I cy I 

fc/£U I x I (ix£SAftOfi*CDffiSt*&&:h-r 

jSFt±E#4H*i:«>ieMI«)ja*eO, el, e2, e3£jR 

t»»c:i024ffifL'C/h««©§I*|-Cteatp-CSjSfefkUfct>© 

£, M^wO, wl, w2, w3 &k^t, 41S®9 

*>,£±CO!i5SlP(S)[i, j]C0jffi1iffi(x, y) = (i, 



24 

* Ioct-T'/I'MHT, Th[k, l](£&i&W5(ia25 
W^.7 1 S'7 P S3-41~44) 0 
l»l 4] 

wO = (eO/et) 
w1 =(e1/et) 
w2 = (e2/et) 
w3 = (e3/et) 

et = e0+el+e2+e3 

^•C^5d^T-fo5o J Er<OB#(ci024^L-CV^?)WI4, * 

*^(4iS5ii(;:iR£T-#5fc*T*Si>tK rcoio24{gLTi^ 
5,6(4, 1#(cmjcpg3t$ix5ri:?i<, S^co^+fr 

7 0 7 tdfEtt LT*5<o i HI 2 8^P>IH3 7 td*3 

^ vt\ t\-m<vmzi<-t. mfc*tz.\-m@L7 u—j*<nm%L* 

f&WI-Ztztbcomi&X'ib *) , Hffii" 5 t coT*i4&i, \ PI 
«(C, «6^««-@^^lftWi-?>7 v ctocolll^T*fe'9, * 

[oo7 4] «Mft<o*HE*aa(o#Nsicov^-ciftM 

-f5([Hl 7,112 6, H! 2 7 5/7*54, S4-l~5, S4-3 

1~34)„ !HsiAMt7 0 8li, Sf&Lfcv*8MfefB*«: 
gttftifS. !*tilfg7 0 9li s A*7l/-A^t 
y 4 0 1 KisMftf&^Sr B&:7 u- 

AStt5(02 6ro^f77'S4-l). 1112 6 00^.^5/7* 
o S4-2~4$r, MW7 U— AB±CO£TCOiIIiitP(B) [k, 1] 
(k=0~BX-l, l=0~BY-l)fCOV^Ti!9 il-f i t !C J; 9 , 
iILfcIt^«t5. o*9» B^P(B)W®^7U 
-AB±cOT Ku*£, T Kw*38£#®4 0 

414, *tiEf f -^SElt#a7 0 7fabmWMx, y^m^- 
ii^, &S*j-#5C0 4ocoiIi3f?£#:to, l«7l/-i*Si 
CO, 4oCQjlI^CDT Ku^lc^-rSo 1**^84 
0 5(4, ffilE ; f-?mm.^&7 0 7frbm?w0, wl, w 
2, w3 ■3RMm#ft4 0 6(4, TK^f 

o 1MM8:4 0 4(C4 VmrnZtltcT Kl/^^tA/J7W 

-a 4 o i roH^ffi^ i 5«>»[#*it*v\ mmie.% 
mi si 



Dx1 = (p0*w0+pl *wl +p2*w2+p3*w3)/1 024 



0 7(4, *§]Ex-i*!Elg:3MS:7 0 
7 75^a^.wO, wl, w2, w3£K^&^, t©it!»S0 4 

4 0 3^ibtti^$ttfcT KU^/4S^i-tti^7 U-A^^' 
y 7 0 9±COiffi^(cB*fi7)S*SW$nS(lll2 6, 2 7 CO 
^Xs/7*S4-2~5, S4-31~34)„ ~ ' T?, vx^feli 



(4, I^coiiimiwO (ftiSiW^o* 5 }HiT) coS^ffiSr 
[0 0 7 5] *mt-, ISIIfS7 0 9(4, tti^7U 

y 4 o 2 cort^Sr^m^-i LT, WS^tii^-r 

5. ^{f-§-(4, ^S^^7 0 2T-7 7 y->l(C 
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#ftt>*lS(H2 &<D*y-y-7*SAS) a fc*>\ $i^©I 

JfeoTfcli 1 t?I4, f^HWIi, tt(±ico#Hl(iiii 

8©Xf 7°Sl-l~Sl-6) (73j-tt5 9 C, i^lC^-T^ 2 Cr 
x Kffifgw&Jj^i:, ttfficD#HH(IS3 8(Dxx-.y7°Sl-10 
l~Sl-105)£ff? tcOir.LTt^V\ 2 <£>xx h 

[0 0 7 6] HI 3 8(4, |2«T^ MHt< tf> £ , 
tB07D-^^- KT*fc-5(Xx : y:7 p Sl-101~105)„ » 
*fS7 0 314, xx HBifcSrtt^LT^fcVvRlirc* 

ysl-101) o H3 8 CDXT -yys-l02~~l05$:±X 
&Q(C)[x, y] (x=0~U-l, y=0~V-l)(COV^iHI'j3l-r 

01(4, *lLTV^5»»^iQ(C)Ex. y](75*S:^*rLfc 
xx hW&$r£$U Wfejg^g7 0 2fx^!J-y 

ii-s^-r-5(^r-s/7 , 'si-i02) o t^s-c-, nkx^m 

7 0 3(4ft(Si'£|S]C«g^#-Cxx hBfeO&ltBMfe' 
£#Sr£trJ:5te*l&U «^Bi^Zlt-r2,(IIl38(75^ 
XS>7*S1-103)„ 

[0077] xx Mi«ttm*a7 o 4(4, mmwmo 

Zl0££fi£-t-5(xx5'7'Sl-l04) < , xx MUtetttfJ^IS: 
7 0 4(4, #«^HIfeZ10l;*5V^-Clii*«[i6Sai>5Hfl[SV 

x\ w&&Mm^m<Dm&i*. H«svsrTifTW*m 

*fc#m^«»ic^ : ISMfo5^(4, ftt>B 

[x, y]<!:1-£(II]3 8OXx-y^Sl-105)„ XX h 

HHfei LT, »«iSSr l m-r^m^Ltefitb&tiaMtt 
L, ll38O^.xy7 B Sl-104(C*5^T, XX hB^ttffi^ 

^7 0 4(4, ffi&mmikw.m(DM&mmi (^-/ro 
tDiBi<*>*»amfczo) m*£QWK*rtti 
a Lfc^m^if^zio^^-rs r t iz «t i? , 

[oo7 8] ^m^mmmmixit. xx v 

M&<n&&b, ttfcb«Z)¥)llS(lll 1 8 0Xxs/7°Sl-l~Sl- 

6)<z>ft*??){c, &(t^-rig3<Dxx hliro^t, tt 

UiO¥Ki(ia 3 9 CDXx sx ^51-201^31-206) *fto 

T'(4, #®£ft(cS&5fe£}#oxx MjffcSrffl^T** 

[0 0 7 9] H]3 9f4, !i?3CDxX h!t©S^t, tt 
tt"C)7n— x-f — t-T*£>5 (Xxs/;7°Sl-201~206)o X 

x n^MfS7o i (4, ¥f&Mmzmtez>&&&%: 

LTtxX hBifc«:±J*-f-3(B3 9©^ry7'Sl-201), 
I^fi7 0 3l4 f^Mt^Lt^/iV^tt' 



X* l £«J£L, ffl^pi«Z0i-r5(lll3 9(75^ 

xs>7 , Sl-202) <> HftiSf#t7 0 2ll s xx h 

7 o 3i4, $te(Jifti^i:a^#-e, xx uBikoD^flc- 

£^tf4 9(ciH*L, «j»HfftZl 4:1-5 (0 3 9©xr 

-y^si-ms). xx \-m&&\&^wt.7 o 4»4, memm 

Ok Zl t (Dmfrfrt,, tttK£<Z>1S$£rtttti Lfc4#»j&iB 
^Z10S:^-t-5 (HI 3 9<DXxs/;/Sl-204) o MB 
ttttHft7 0 4l4 #»j&HffcZ10lc*s^-CB*filWS 

IfitHU ^cofig «*coA* 9 cofi-WiE) Srlfflt 

wit, ux v.fi£iitt)u u x vm<ow&M.mn*ik7£ 

1-5(1113 goxx-y^Sl^OS),, HI 3 9©^T77'S-20 
6£r, ^TCD#it^Q(C) [x, y] (x=0~U-l, y=0~V-l)(C 
-o^xm'OM-r^'kicX «F»j&«:4#£-r5. 
BtS4^¥S7 0iis, [x, y]#*©#itjfefci9:3eLr 
^fcfe^fttiSv^Sr»o»»^«MfiSr. ^®,^Q(C) 
[x, y]iU #®,^«/0^^< (H39OXXi/^Sl-20 
6) 0 m3coxx hHi^wS^i, tttUro^HHT' 

foS,, ^C*3, #38^<Dj|i6<£>^flil-C(4, xx 
S^t, tttiJCD#|ll(|l|18»Xxs/7 , 'Sl-l~Sl-6)(73f^^ 

t)(t, fti^fl4rof^Htrofi^i, ttajrofl 

(1214 Offl^f s/:/Sl-301~Sl-306)£:fT5 4 5 It LT t 
[0 0 8 0] l4©fxMS©fi^t, tttU<^#HiT' 

(4, m&M.mz&tezmmx'tm-rz'r* w&^«o 

T, H14 0(4, l4©f^hBt© 

S^t, tttti<O7a-^^-hT-fo5(Xx5'^Sl-301 
~306) o XX W«fS7 0 1 14, i#m^«(ts* 
Z>mMX£M-tZ>y-* MB«£r£riii-.5(ei4 OWXx 
^ysi-SOD^ 

[0 0 8 1] ®m&&^-fkl 0 2 (4, 1#»^il5lt**S 

ji#iT-j£s&-f5xx vm®.**? v-^nzmm&m-f 

5o :rotlt-> »fft7 0 3(4 5fe(it*i:I^C»iJ 
<02ffiF«Ji©i*Wliifiltt»«L. -jlW«^a^Zli: 

-t-S(!2l40tOXX5'7 0 Sl-302) 0 f?. Utttffif g7 0 
4(4, — ii©a«liil(lZl3S»e>jfii«-t-5««i:*0«ffl* 
BB»f+rtTW«*«Mti: LTttHJi-5(El4 owxx-^ 
Hl4 OCOXxy7°S-304Sr, ±X <Dft®L&Q 
(C)[x. y] (x=0~U-l, y=o~v-l)(co^^r^ l 9^s-rr t 
(tit), »a^Sr«r3t-fS. r^HiMfS7 0 1 
^, [x, y]#»»i|#m^,{tt3:^LTV^^,SSii»(c:ftt 

(XXS/^Sl-304). |40f^M 
Wft^ir, tttbW#|l|ST**>5. **S, xx M 
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[0082] u±<dxo^. ^mmmmixit. 
* * 2 T-s^ LfcB«g!£, fosia.^fig 7 -ea^r 

<Dt^^xv^^^ y — xDsgBs^S-^ T'nv 1 ^^^ 
Ot^ X£/h£ < ft . iEf- ^/HEfe#® 7 0 75: 

[0083] mmmm 2 ) ut. ^mmommmz 
mm<DBM2{c x ^^^mm^'mmm^mxh 

So 14 1 (c*iV>T, li^m^ir^^ 2 
a, 2 b(4^^ Wf?rSft57 p Bv'x? 

3 a, 3 bfi^rtl^ixynv?^^^ 2 a, 2blCj; 
o-cW y->l t^S^^iXTtSIt^, 4l4^.^y- 
>l^WB*^3 5ra^-r^*/7, 5 l4H«g!{f 

ILT, 7"o^i^2a, 2 b (^ffi^-T 5 SfcHtftE^ 
7f4M^#Wta,*{ieT*fc?)o rit, ±IES*:^y 
-*5, *5j;tAkfE7J/- 74li, ±IEB*:»fflIESIg 6 

[oo84] if^mmm 2 nrnmm 1 1 
(c, ±ie^^ y->-i w^ii^-r Lt^psr-fos^ 

M7i±|57J^7 40 x &«i*(6](4-g:-r5t><73i:-r 
3„ *fc*%0^<O|li£cof^2(cJ;S^S^«w^ 

tm-xh<o. ®.wz%m-fz>, ^mwcomm?) 

ff^2(cj:S^S^«oK)^asico^T, H4 l 

Rum8zm\,^xm.wtz<, uc^-rj;?^ 

2a, 2b^Sa«i-S 0 ^*IIEgfi6(C*3V>T, fc&IE 
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btm^n^x^^^mx, -fvv^wz ate 

Iftt 3 a (O^^x ^ U - y 1 11; ^ :©i 
SW^3I4^^ U-yi t/D-;x^^ 2t)se^ 

Hl^i^rt ^y-^l^SlBI^tcJ;^ 31 
A/fc'H^ir^oT^-5„ !f!£te«7 fc |5] 
T, *>7 4fr^ hiS^roS:tt^3 a£*tI£U 
10 ^ME^SecDI^A^^y 3 0 6l:A^t?>„ 
(C, 7 B n^ 3 ,^^2 a^B*#5rS^LT^^V^ffi.-C% 
7°n^^^i? 2 bt^A^^tLfcxX h®«SrS|Ji-5 
^^Mil^wK#tW^3 bcD^s*^ y ! _h(c 
' ffM^ixSo hM«©Slt^3 b t^liOSIA/Tc 

[0 0 8 5 ] %\ZEbWlWlLW.\^^X. U^yAX'r 

^A^y^y 3 0 6 (cA^-f 3o r(7?B#,^-t% hi® 

20 y^ey 3 0 6(c«:#$ttfc»^®^i:5rJtl!£LT, M^- 

#^B*^3a, 3 b^Jl^LTlo(Oi*^i:^5J;5t-> 
i£ffilzm<Dm&Z^x.Ztiiib<DffijE^-? ZW-iiiL, IE 
^^3 0 3. *fc(4±IEltil«3 0 4iC|SltLT*3 

Tf^ey 3 0 6 [Cii^6<](dii!)iAStb, ffijE^— ^t^o 

t> s*^A*^^y 3 0 6y0^?*^m*^^y 3071: 
ii^t-^LTfeirt^n?)„ ^m^y^y 307© 

a, 2 bClioT*^ y-^1 (cS^^tb, ^f£S7 
?)„ *HffiW^ffi2(C*5{t-5B*^^g<75yn 

m$Ltm-xh*) , ^^B&i-^o 
[ 0 0 8 e ] &tc, *mmmm 2 \c £ §s*«^it 

5 0 in 4 2 1 m 4 3 ii. xmmcowm 2 \c 
mm(Dt$mW)Yf<v7v-^T- hx&z> 0 ii4 2^jov^ 

^2bl;»^ hH^roS^tttffl^tTP (14 
2 0O^.x-yyS22)„ ::f> ^.7 i s/7°S21,S22(©P^ 
llli, ±f2^*CDff^l CD^T^-y^Sl-l-etlBlCT-fo 

ol/^Tia0J-r ; 5(ll4 2,114 3C0X7 i -y7 c S23,S23-l~ 
5) 0 

[0 0 8 7] [21 4 4 14, &i£fi£M*£<7?&:£*ttg£tftg3 
-f5HT*£>5o H14 4(C*5I/>T, 10a, 10bJ47°n 
so -^^^2a, 2b \Cttfc-fZ>fc<Dftmmfemt$,RdaQ, 
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RDbOT\ J:n?tl<ntE±tj5T<nmmZ. (aOxO, aOy 
0), (aOxl, aOylh *5 £ (bOxO, bOyO), (bOxl, bOyl) 
£1-5o 11a, llb(4. 7ui?3L?f 2 a, 2bWt 
5«:!git^ffl«eRDa, RDbT% ^^^r*tlcDfe±i:*T<7)ffi 
$S£\ (axO, ayO), (axl, ayl) , *J<tO?(bxO, byO), (b 
xl, byDir-TSo ^P'^^a, 2bOtg«DSf^t§ 
^«i£RDaO, RDbOSr^-t"5(|gl4 3©X7y/S23-l, 
S23-2) 0 riT\ ^XS/7 0 S23-l,S23-2<7)p*ffl#|llii, 

iM^mmmKo^y- y ^s2-i~5 1 i5j cr-fo I? , mm 

^flSt5„ <K©««i§J£«*SRDaO, RDbO*» 
MtgRDa, RDb^ft^-T2)(l2l4 2/^523-3),, H 

4 4 (a^dtiVT, {SW&f^jg^l&RDaO, RDbOI4-g|S 
fi*L**s&Sil^fifc1"*VCV^. ;L*tSr, HI 4 4 

(b) tw*-r «t 5 m ess s -cs* e>-f tc i ooig^ l 

*£RDa, RDb^ft;^-fS(l2l4 3 W^.XS/7 P S23-3~5)„ 

[fCl 6] 

axO = (a0x0+b0x1)/2 
axl =aOx1 

ayO = max(aOyO, bOyO) 
ayl = min(aOy1, bOyl) 
bxO = bOxO 
bxl = axO 
byb = ayO 
by1 = ayl 

fcJtiU. max(A, B)fiA.BO^-6/J>*<ttl^©ffi 
min(A, B)IZA, B<D5 ttZ < ^l^Offl^t^ 

5. 1"fc;b*>* /D-?i^2a, 2bi:»fSt5 2 0 
cDigjEx-^VuSrffriJc U WfeAjfc^H: 7 0 8 T-A^ L 

SrffV\ ^y-^ll-ttLTT'nv^^ a, 2b 
T-|^NF(cS»i-5 r b K <fc <3 , «£{fc« 7 d»P> JLT 1 o 

i LT#4feiciae Lfc 2 ^©yo V s = * * x-&& l 

ftf7t*^74W b!i&£:it&U fo£>/J>Cft)S* 
i^* ^ ^ TS^-T 5 r b IC.J; 9 . «jfe<fcjt 7^blt2 

o©«*rt*ffc&i*iwfc < s& 9 * < saai-s - 1 

r rod tic 4 9 , ^?ra©H>otv^^^!) 
2 * : 9 ri s 4 ^ ft . * (Dmi$. IC *H" -5 H&MStt f 
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* * 9 (C*tJ& Lfc*»©S»lSS««Srft3ei-.S «fc 5 

[0088] c^jfew^ffi 3 ) eat, *mw<Dmn<ni& 
itt?^-r5„ *m£ro^3ic*3^T(4» nmnwrni t 

*a«P^#V^ft. WiS^Srf^KtJlW-rS. 04 5 

(4, ^Kwonmmm 3 ic <t 

.3(47 p ai>^^^2 1CJ;oT^^ !J->1(CS^ 
t5*^7, 5(48!li^f-§-Srl±l^i-58ft^-y— 6(4 

R«flft*t» LTfglB&aSrig LT7" n i?* ^ 2 —ffi 

jj-tzvmniiEmm* 7a, 7 b temm%o&M.iiLW. 

20 ±fe^ ^ y - >- 1 f4ft*«©¥ffi-C, ±E8M1 7 a 
(4±!B** D -V 1 <Wi£^±(c{4:gL, ±Ba/Sffii7 

(4, 08|c*-r*Jfe(D^l \z£Z>h<Vbm— T?fo>3. 
[0 0 8 9] ft(C N *ftW<Dmn<Otem 3 \Z 
(c, y->-lcOiEffi*-(6](i^L-C#4ftOT*(6](-7°D 

xhH^Srg^L. KH»coSM^3/5^^ y — 
^llCM^W. r«0ir#, a*fB*^3(4^^ y — 

ftSfl (C«fc t)*45o */7 4T*f^M^WfiltM 

40 (4, hBflt, *54^^ y->©^lclBi-5ffif« 

miZlfc£X*—in— K3 0 1^17^ 3 0 2T-A73Lfc 

y -^<r>9m b fti£ite\ct£ zxo \z^m\zm.2i-*5-x. 5 

fcftrolijEx-^Sr»ttiL. IE®jK^3 0 3, *fc(4± 
IE1t^g3 0 4(ci5ttLT*3< 0 -(75*iIE*)£f4, 

(otj^ Tfigr-ls^LTfeW^sw^^^^ y— v 
50 (Dfl-^iffli^iwfcmf. 7<l^ y->ico3E®x-fo?)!i 
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[0090] &»:, *&mafBi&3\zj:&wtisktmm 

©^n-^MMit5, 04 614, ttM<OJ&1&3 
Jw±«BMMSMUSf«©^eiy^Ba-C*>*. 04 6(;::fc^ 
T, 7 0 1 I4x* Mi^S:^i-5x^ MBIfe^fiK* 
», 7 0 2J4|fe4M3<HrA7jL** !J — 

7 0 3(4*^ y-VC&fJLfcxX >Sft 

7 0 4(4flU3M8:7 0 3©#^®^§rA^)Lx^ h 

BfclwH-fSWW&fcQffl-ff 1 * hEfft«ffi#», 7 1 

0 ftffi&^m 7 0 3 A* u^y-yi© 
*#V:BB1-Sl*«&8i!}Hi-*-** y-^ttm^©, 7 1 

1 tta— »f A7J1" 5 A*#», 7 0 5 (if 
* hBtM^7 0 4<Dt-x MBffcfcBfl-f-SflMRi!:, 

**0*LT^*S:imj-t-5ii*fHi#a, -7 0 6 I4M4 
ft##4§: 7 0 5 »S4^A^) U y ->-(;: 3^co& 

C^IE^-^^W-Si-SffiiET-*-^^^, 7 0 7(4 
MlEx- * ZUft-f 5 ttuE^- * SEft^S, 7 0 8 (4& 
#Lfc^lfc{fc«**£tttttt58fefcA;*J#IL 7 0 9(4 
W6MfS7 0 8 -Cglt^BMfefS-^SrWiE^-^Eft 

[0091] xmmmm 3 -c-14, a*j#s 3iici 
B4 7, 04 in 4 9(4, -frnmmm 3 <£>p8a»fE 

<£>7n— ^-f — ht*fo5 0 *HJfeWff^3(C*3^T(4, 
h«ffe©«*ti:, tttBro#WSJ4, ±K**0Hg»l 

[0 0 9 2] #:(c, ^x M^5r»-ffl:x^ y-> 
?r*^7T'ti^L, ^(DS^M^ZO^ib^^ y— V<0$& 
$K£ftl±iU ^oM^Sr*^ y-^Rg«RSii-S(0 4 
7,0 4 8<75Xxs/7'Sll,Sll-l, 2), y-VO||?I5 
SrtttH-T5*r}feO*^Jt LTI4, tt^MfcZOK*^ 

^ffi^, 7!) y-XOEgp^, *fc»4$i?|5gBlc 

ted J; 9, ZtiZmmrlrZZ. bfrX'tZ. 

[0 0 9 3] fttc, tft»»^««©ft3£¥l«l-ov^-Clft 
it5(l4 7,0 4 9 0>*7 L j/7'S12,S12-l~7). 0 5 
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0(4, «#lBj£«#©ft5£i&«©RWB-C*>S. 05 0 
(C*J^T, X? y-V^«cRStffiffl^Tvh$^fflScRR 

LT, {cJ£A t W-ft&Wi b p, . x 

<£>?f*£RR£, ©^tg^ffi^RDt-f5(0 4.9coX^5/'7 p S 
12-1~7) 0 MlE^-^{^W^c75*aa(4, iiSeHSStf) 

ff$^i (cfccts^Siri^c-r-fo 1 ?, ltt!S&* N B&1-5>„ 

&jjMbt£ 9 , £*<OfcV*jE I, l^lfefc * £ £ *s 

T'#5o «#ffii£««0>*!E*lli«\ 15 11:* 

[0094] 052 (4, SS2 Jlfi*^^^©! 
T-ffifflt-?)A^#^'3 1 l»BIft^ffc5 0 05 2C 
fcl^T, 6 0 1 (47.^ y — >{g*£RS£r*-f0ft2, 6 02 
14^* YW$Xtt:7Ftm»* 6 0 3 (4S^lt^ffi«RDSr 
*rf0fl£, 6 0 4 lia-f 3 0. 2 otSff 

-t"5-v<7*# — y/UT-S>5. A;*3#Jg:3 l loill; 
20 (4, y-^ffi^RSt, t^x h®&SS«RT 

t^tii6 0 1fc'4O!6 0 2ijS, lhti*LTfo 
5(15 1 y^S\2-\Q) a 3.— tf(4"V — V/W 

6 0 4 L, 0JF2 601i 0ff2 6 0 2 (Dfig t At 

**:##L**e>, ifeo3^u fm<n&&m 

12-11) . rcot#, A^3MS3 1 1(4, &£&£fttt$RD 

•tf<0A73^^Si-5rtt>fo5o A^)#©3 
1 1(4, a«*B3t««RD*^ ^ y->®«RSi:ffifft^B5 

fc, a*ffi^««©ftS#WSr, i5 3l^tg3Wft 

[0095] 054 (4, ^3 ©««iB^ffi««>ft3t*tfe 
t«fflt5A*¥S3 1 l©I«tfc5„ 1541: 
TfrTX 0 (C, a— If I4A7J^© 3 1 1 T**-#- K 3 0 
l^oT2oO^SeciM9v&SM#tLT 
A^J-fS (0 5 3<D^X2/7°S12-21,22) „ ^C, 
0 c t 6 v i©B8«*»P>, S»»^1!H*RDS:aiSt-5 
•.0 (0 5 3C0^x -y7'S12-23) o 

[0 0 9 6] «T, y /S12-23©*ffWiJaif ft 
ico^T, 05 514, ^^y-^lt, 

M.tiLW.7 a~7ei:, * ^ y 4 t S 
0T'foSo 0 5 5(C:fo^-C, 8(4^^ y->l(75j£^, 
914* y 7 4 03t$4, &i8M4B7 a~7 d y — > 

3tW9 tS468©/j;-*-ft*e c, t+5o iM!7a 
I4)£^ 8 ±CfitL, ffi^fizS 7clM^74W^ C{4 

■ t i-s. 0 5 6 t ««»^««RDro^ttro 

so M#,Sr*1-0T'fc-5„ 05 6{C33^-C, #m^*|6](-*5 
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mmzkte v , o<9v<9c -m, A^-^f)^.^ y 

!), 8v>8c J f < 0v<O-C'(4, *t4§0^i&5 o d 

T5 4 oron^wffia) t <£>Mrortfl4ii<oll8ff,£& 5 r. 
i: lc4 9 , BciN ft*r^( 8v = «c) 

t, x^u-yws(8v = o)^ a^mjgtLT, 

■ [0 0 9 7] W±CDi5i-. *&w<DMmmm3x~ 
Ll^H^tSr t^pIfgt^So A^#IS: 

14, lo(07 A ^^^^^(7)•>x7 i A«^^co^^-c^^^,B^L 

[0 0 9 8] (HJg(0^4) KT, *%W©Hl©f 

mwbtf^tL#>. ^M^^'LAzmm-rz 0 057(4 

0T-fc-5 o 0 5 7{c*dVT, HtVkiMi&ifl-x? <J- 
itST'n.v'i^^, 3(47 B nv>;c^^ 2(CJ;o-CX^ 

• ft-?**-*-***?. 5»4Wtik(t#s:ai*-t-5B!Mfty- 

X. 6I4*> 7 4^)^(07 :? -^^^ffi]ET : — 

L, lft^y-x5^lbW^ft-^SrMlE*£! ; SL-cynv' 

x * * 2 Kim^i-afcflMtjEKit. 7 

414, ±IE8*^MjEiSB6(Crt^$nfc«|figt LTt>£ 
V\ *^ft<7>^fil4T*(4, ±12^^ y->l(D^ffil4i£:> 

•rut¥ffit-fo5^ili4/«c< , i^ftEx-fostw ti- 



de) 

4 0014:8(4, -i6:-f-5t<Oi:-rs. *.%WoygM<oW& 

2 lei K^xTMfl^ i8l;^ 

[0099] *mw<D^M<Dmm4iz£zvkiM>®:mmw 

<0«jf^«tSlCO^T, 05 7&T>*III8&JB^-Cift9!-t- 
•o iTftfto*i«ii:^Bi;i ^ ^ 2 ^sagi-So ?fc&4§jE 

^^2l;A*$W:r^ hffi{glt4#^7tTi£M£*t&<W 

-cv^v^t x* y— ^loatsj&Rfcj:*. 

fiB 7 tlA/fc'ilJIi^oti/^o 7 

3 £*fl-7tT-«l& UQMKM3E#A 6 <ommAt>* * y 3 

y 3 0 6(>A^)$ixfcti^H^£S:itt5LT, 

^.5r-¥^5fc*wMjEx-^SrStUL, I5^fr3 0 
3, * fc (43EfEtt^B3 0 4lCfB1t Ltfc<„ 
[0 10 0] Okie, W.&WE.-fv'fyMzZ. <Q , gfc&y 
-X 5 «t f5(±l7J^tlfc^{f-f-(4, Sft7V- ArtfC 
e*^A73^*y 3 0 6{C^ftjcSi*).jiStl, «jE7- 

^{c^o-c, ^ATjy^e-y 3 o 6/i^^m^y ^y 

30 3 0 7.(O^S(4, LT^tti*^tu, ^a-^ 

^7AtBKitiE7-D^7A(i, afetTL-CHtT^iX, 7° 

n^x^* 2l4x* h®&S:#*M£T\ «IELfc^(4 

^7"ni/7Ai4, yT/U^^AtcffilEx-^SrSff 
L, B*»*IE7'n i / 7 A|4*ffC0MiE7-^^teoTa* 

z a z\<d£i{zlx. mmt t uz&ik-rzmmzft-o 
m i<z>nmti:Mi8.bmzx>&>*) s ®.wz£m-f% 0 

[0 10 1] **JS«»ffi4{cJ;5iift^ft^B»l¥*lil 

Tiibmcov^-c, 7D-ft- KSrffl^Ttft^-rso 0 

5 8^616 114, *HiSW^4(C«t5^S^fi 
raf**tB»)^«)7D— ^ + - hXfoZ. 05 8(4*^(75 
Il4«i(!t:7n-f-t-hT'fc2 lt ST, HBffe 
Sr^L, 7°n^i^^ 2^P>^7tT-^^ y— Vl\z 
1SC&%ft0 (058,05 9C0X7s/7°S41, S41-l,2) 0 

so ^{c, 7X hiii^CDtttt}(D^I«SrfJiW-r5 (0 5 8,06 
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OOXX5'> / "S42 > S42-1~6) <> *?'J—>1 
0 ti-5([H6 OcOXxy 7°S42-l)„ X X y 7"S42-2, 3~ 

[0102] jgg^-c, ±mmmmmi<r)7 : ryrs2,s 

S/7*S43), ttEx— ^©t)S(B5 8CDXxs/7°S4 
4), B4tK>M£(B 5 8^fy/S45) £ff 5 . f 

*HH**£fi!cU g5^7t<7>xx hBtfefc, ^TffiJtroli 

iCfe^-f 5 (g] 5 8,116 l©«7fy/S46, S46-l,2)„ 

[0 10 3] ^ftT'&l&Lfcx;* HBfcMu 2/7° 
[0104] WT, ±IEI1I 5 8 ©^7 s'7 P S42~S46^^ 

sij* trnk-tzste &m<?>mm<ox* y-yiCTt-c 

7 T-ilgl-rSttffifCiol^T. 7°n v?! * * 2 (r 
t< 7 4T-77 hW&£«^U fciba>C«>i£<£>S^S:4- 

flH«©fc©Tfcixtf J;< . fctjttf*^*4if-etia]« 
0>3b*a*#e>;ft-5. *>7 4©fifi:^fi:i7 

©^§4tlt IOW/d^i^^W-^tAMIIO 

[0105] (*iifecD^5) w&&m&mn-r 



(19) 

5(5 • 

So £E*«B 3 0 4 -Ctt, yo:/7A^«Of-^ 
«fetftS*7 r n.^5AI4. !E«k^3 0 3 
(c|E®$tvSo lEftfflM* 3 0 3 14, 7o^tV7-(7^ 
^ MO^, CD-R0M&£\ 4>&< £ 1> 10©*^ji^t 

©jfcl^t>«Z)T?t otV\ ^ftfei^^Oi/^Att, 

8t3 0 5l:iot^3 0 84gi LT^IElt^g 3 

[0 10 6] 

8Wfeift*tSttlw±nii. xx «^Mt57^ KB 

fgt, »$nfc77ni!©sMi!?:iifu 

f*-?*fefi£i-5tt]Ef f -^4j«*at, JilEttiEx- 
&< jE LV*8Mfc«:»5 r k V . ^*#w©*» 

[0 10 7] *»WW»**2^*>*»4^Ki« : jgg«^ 
±ntf. it**llE*WI!*^S^«^*3^T, B*^^ 

lEffiiEx- ^ iEtt#^(c|5tt L X V> 5il7- ^ fttE 

t, sr$e>ii«x.*:r tsr^mt-rsfcwt ifc©t-, 

«ffix-^E**S*«b* J: < « 5 C t ^T-t St* 

40 [0108] *mw(om*i%3Kfafrzw : &&&mmz 

ft V ^ B*^ S: » f 5 r k X 1 5 t V ^5 * * * 1" S = 
[0 10 9] 4 tw*»*»5lftiftftll$SS«^ 
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MmzW^Wtfe^xh. y — ^<DJEm(D$i&{iLBfr 

loiio] *mn<Dm*m5i,zfafrzyi:ig>&$emm\c 

v^tt, X 5 <H1 o£l£g 
tot LfcOT*. mSMWibZiJyt*? <J—^<nmM 

[0111] *3SW©»*«6liA»jS»5IBfcttlSjSe«*f- 

A*#&Wu \)->&&-rmMhTz. h®&o&*f 
Bfc&SriH- £ SrfiiaT^ LfcBBlcioi^-t^-— - tf 

T-#5£v>5$J*£*rf-3. 

[0 112] *«WO»*3fi7fc*»*»5gWfeS»3g«lc 
•fcfttf, 2 *>e> 6 «)^i"ix*>liE*©i!fc«a«3S 

£#-?#, M^-emicfc&tK y-vcoi ?(C, B# 
[0 113] 8 lC*»*»58MftKJK««^ 



(20) 

[0 114] **W«)9l*«9|i34»*>Seii«S^36a^ 

[oils] *&W<nm*ig.i 0i^*»*»5eWftK**« 
i= j: ntf. a*** 8 * fc(4 9 (ctefto^s^^Bicfc 

r b*mwb-tz>^<»b Ltz<ox\ mm(Dwm&z 

[bile] #3§^o!i!*rg l l lc^S«Mftttl$iltB 
tcj;tu±\ 8 7)^1 0(O^-ftu^(ciE*(D^S 

T?jS«i-5t©-efc5, r. ££#j£5:£1-.5t>o£ Lfcw 

[oii7] *igpjoft*rii 2 tca^aisMfesiMBiB 

[0 118] 1 3l^*»*»5!ftfiftiS!flJ*ffi 

<ffiiEx-^fEtiXS<!:, S:«;tfcr 
-o [0119] #«3U©»#9[ 1 4 ^*»7J»5«tfifeail5*ft 
etfWfjEXSi:, ^^<blc«xfcr irSrWIRt^Stw 

so &<DffijE%im(DWinz s nm^rfo zbtfX'Z$b\<-? 
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[0120] ■*mw<Dm*.m 1 5 \z.t**>*wKB&i3Vs 

EHiHfefluEXgfi, &a»*<z>i8ffe«:«j*-*-.5W*0>- 

[0121] 6tc*»*»5«Mfct8:«*ffi 
lc<tixtt\ 3*»bl 5<ov^-ftL*»l^3E«08fcttl 

««2fifclw*5^-C\ _tE«H&I©W:. SIBSftfcT 1 ;* h 

y -><o»flT#w*ttf $R£& 9 ffif * * y — vttmig 

*P>fc«^.. ±E^*tf-»X@fi, £/&£*ifc_kE 

[0 12 2] 2MBW<Z>8»#Jl 1 7 iCfrfr?>Wifo&&jjm 
Icitttf, f*jjt«i 3*»e>i 6©v^ix*»^ffi<fi©eitift 

x.> ±IEM*ttiEXS(±, ±eA*I@©K«*fl=*fc 
[0 12 3] 8fc*»*»$|ft0fciM£fr8: 
i * 2> ^ b tf-*imkte 

[0124] *mw<om*tg.i 9fc*»a»*i!MMS:i*#ifc 

T-ffiiE«iaSr L.fcli{g>£** y ->K®.mirz> k k t 



(21) 

<0. ±E*ffci6tt» iftiJSixfcT 1 ^ MiiftwSltiftife 
s*^*#5r Mfl--est£;fc&tK y-v 

»<t ^fffltcj; 9^J^ y-^(c*tL 
10 [0 12 5] **floa#S2 0Ki>!j>5WW8**S 

i^itutf, W**i 3*^1 9wv^-ftu^[cfEttroet^ 

-TStWT-foS, w *$fm.k1-Z>h<Dk Ltz<OX% # 

w®&*m%emzk*z\c®W) Ltz^m-r?> r t 

[0126] *5SW©fflr#S2 l (cA^^KffettK^lfe 
icitifi, W*il2 0iclE«c(O^S^*&i-*3v^-C, 

[0 12 7] **W©M*«2 2^*»*»58MftSfl5*«fe 
Kiitif, !**:ii2 0 4fc(i2 i8E«cO^«S^^fel- 
JilE^^ &mWL&&mt£Z>&cr>\><n 

xhz. z\k^wmk-r?>h<okLtz(Dx\ mw«DW& 

[0 12 8] *^B^OfS*ll2 3JC*>*»5!fcfft»«*jife 

icfcftfi. iS*rg2 Ofrb 2 2<ov^n^(csE^o^ 

sii^-c^as-rstiDT-fos, z\k*w®k-rz>h<nk 

Ltz(DX\ a»<o»«jfe 5 r i 5> i: ^ 9 

[0 12 9] *38M©»*«2 4^*»*»5«MfetS:flf*jSfe 
(diixtf, i»*«2 Ofrb 2 3rov^tu^(cSEttroi!»l^ 

[0130] 2 5 ^ji^^etffetftjK^n 
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[0 13 1] #3§l^(75fi#il2 6td^5^ft^7 p n 
^9A&|EftLfcK»»f*:|£.fcft«i* I*** 2 5 IE* CD 

TVw* 2 cofg ifcSifS LSiSrtk LTx-y/Hc«#i-5 r. 
[0 13 2] *mW<Dtmm2 7 \CfrfrZ>&i;&&B7a 

^'v^mmi-tzm^mmcxtni. 1***2 6ie*cco 

3t>cDT-;fc£. r £&#®£-T;5t>CD£ LfccDT\ as 
feg^jLTS^CD/j;VM!«g!£ffi{ft1-5 d £ /^T*# 5 £ 

[0 13 3] *^B^Wlf*il2 SICtS^^^^^h 
^7A^|E^LfclE^^(-J:H«> ft** 2 5 75^ 2 

7 cov ti^^KicCO^R^^n SrfEf^ L/cfE 
i^ftlc&^T, &J££;Jxfcx* MrttKO&tmffi;*- 

jLT^CDfrl^jE LV^^^g^f 5 r. £ riST't 3 £ ^ 9 

[0 13 4] *^H^wlf*ll2 gtCTi^^^^T-n 
^'7A=|rl2^L/clE®^(CJ;n{±\ ffi**2 2 

8 ©v vf txfricmffi<D&ki&®§£ya V 5 A 5rf2^ L/cfS 

St/^^ y-^cD#(£B£3-ft#, * 
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r £ , &M<»%L&®m.frhfLXm.<Dte^lE. LlMft 
{ft 5 c £ iiv>5 ^i*Sr*1-5, 

[0 13 5] #3&9l0>fill#«3 0{;d^5S*^S^7 B n 
^9**lE«Lfcte»af*:fcJ:;h,tf. »** 2 9 1£*CD 

o mmm®b*mtex^\sitimx\ ^-—f&mmtm 

[0 13 6] #»0|«>t»#Sl3 illia^SSfc&ISf^D 
0 WV^tl^(Cfe«(D|*^S^7 P a ^9 A£fE§i: LfclB 

[0 13 7] *^B^Wf**«3 2ti^5i*^lS»7°D 
^9ASrE»LfcSEft«EflcJcJ:ntf, 3 1 fE*W 

30 [0 13 8] *^^rof»*53 3l£d>A>S0Mk8!||$7 p n 

[0 13 9] *»W©»#*3 4t*»*»5lftfift»jK7*n 
*o x£M-fZ>t>(nX'fo?>, ZbZmmb-rz>i><DbLti<D 

[0140] 3 5 lC/5^^Wgl7"a 

^9i»S:SE»L.fc«E»jift:K«tixtf, 1***3 1 ti*h 3 
4 co V>T tl^l-IEtt^^^T 0 b ^ 9 A ^ISfii L fcfE 

so £^?^i*$:^'-r?>. 
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,[03] SlOtt»^«7P-ft-h 

[las] mi<Dft&mo>mmv>&mt* mmf—pag. 

[08| *l!fl©^Sfflf li liiSftM^gl©^ . 

[09] *%W(onM<DKmi^£z>w&i9i&mw.?>7 

[0io] *ftm<r>nmc>Mmi icts^MjE^s© 
pna^«^c^^0 

[0ii] *&W(omM<Dftmi\c}oi,-t?>7-*bw&<D 
[0i2] ^fanmrnvrnmiizsortzT-y/wm 
[013] &¥&w<Dmm<Dteffi ! i\ct3rtzwfoyi'-j>> 

[014] ^IBWwHJSW^m l-*5Ct5ttE7 i -7'7l' 
Th ©f — TVug* CD 5r ^-f"0 

[015] ^mnnmrnmrni iciortzy-T'wo, 

Tl, 12(07^— ^/U^i!fcDlft#£^i-0 

[016] *mw<Dmm<DKm i ^fcitsa^swift 

[017] *&n«>!ttt0Jgmfc43lt3^«>7.a- 

[018] *%w<Dmmmmuc£>rt zy * hwm<D 
[019] *mw<DmMvrmuz&vz!&wt.&<Dy-< 
[020] *mw<Dmmmmi\c&rt 2>&&mfc%im 
[02 1] *mw<Dmmmmuziort ^miEy-y >v 
[022] &mn<DmM<onmuziort zy-y-ji-To*. 

t&famiDya—?-^— h 

[023] *&w<nmmmmuzid(-t'z> : T-y'Mi$L 
!$.mm.(oyv—=r-Y- h 

[024] *mw<nmm?>mnuzi5i l -rz ) y-y°M23i 

[0 2 5] ^B^w^cD^ffiHCjottSttiE^-y/H 

[026] *mw<Dmm<vftmnzisi,-t zmmownEte 

[02 7] *BWoO^CO^ffil[Ct5[t?)®^fIH-W*a 
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M<nyxn—=?-\— \. 
[02 8] *3P^©3lft<7)^tll!-:fctt5, £/vtzyx 

[029] *mw<D%M(Dftmuz tiits, #m^is^z 

[03 0] *^B^co^J6(7)ff^i(c*5{t?,S:^it^«S^ 

[031] *mw<nnm<DBmuzi3rtz > wi&yi'-—j* 
c o<ommm 

[03 2] *%W<v^M<oftmi\ziortZ>y-y"/uTO± 
[03 3] *WA(nmM(Oftmiiztort%<r-y';uT03i 
[03 4] *%W<D^M(OBni\c£irtZ>y-y';U7l£. 

[03 5] ^mm^mmmm i (e^ttsx-TVui^ 
^acoi5iB^0 

[03 6] *%W(omm<Dmni\ztortz>y-y'/i<T2± 
[03 7] ^m<Dmmmmi\ctdn^7—-yjuTh± 
[038] ^mwommmm i ci&t-tsm 2otxf 
[039] *%w<Dmm<DMmi ^^^mzny^ v 
[040] *&m<r>mmmm i (^n-snu h 
[04 i] *%nn(Dmmmm2ic}si-tz>ykigivt%.mm 

[04 2] *»W©Hlfc©»||2K*Jt5^flc«>7n- 
[04 3] *«W<OH*©JB*2fc::fctt5}ft»f§5£iB« 

[044] *ftw<Dnn<nMm2\c*>vz>®&mfeffit!tL 
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